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1.0 BACKGROUND AND SUMMARY

Arthur D. Little, Inc. under contract to U.S. Army Construction Engineering
Research Laboratory (CERL), investigated potential applications for
photovoltaic (PV) systems in selected Army facilities. As part of the
Federal Photovoltaic Utilization Program (FPUP) the Army determined that PV
systems in the size range of 50W-2kW are cost-effective, reliable, and near
maintenance free for remote, stand-alone applications. The main objective
of this study was to identify viable candidates for PV applications at
seven Army sites in the 50W-2kW size range. To accomplish this task,
Arthur D. Little, Inc. selected (in conjunction with CERL) and visited
seven Army sites in the U.S. to identify potential PV applications, as well
as load and balance of system requirements.

The one day site visits to the following seven Army bases are briefly
described in section 2.0:

. Dugway Proving Ground, UT
. Tooele Army Depot, UT
. Fort Ord, CA

. Fort Hunter-Liggett, CA
» Fort Bliss, TX

. Fort Huachuca, NM

. Yuma Proving Ground, NM

The bases were chosen because of their diversity in land size, availability
of remote locations, and types of Army activities conducted at the bases.
The results of these site visits indicate that there is a significant
interest and awareness of PV systems. Many of the sites are already using
PV for a variety of applications, which are discussed in section 2.0.
PV experience gained at some of the visited sites have already indicated
that PV systems are a cost-effective alternative in comparison to grid or
diesel power. There 1is, however, still a strong demand for better
education about PV system performance and experience gained at other Army
bases.

The key PV applications already in use at the Army bases visited or those
that show strong potential for increased use include:

. Mobile "A" Stations;

. Battery Chargers;

. Clearance Lights on Water tanks;

. Global Positioning Systems;

. Mobile Firing Ranges;

. Radio Repeaters;

. Firing Range Gun Positions;

. Range Surveillance Video;

. Microwave Repeaters;

. Remote Data Acquisition;

. Met Towers; and

. Storage Facilities (Igloos).
A\ Arthur D. Little, Inc. 1




During the one day site visit to each base, basic power and load require-
ments for each of these systems were identified, which are descrilbed in
section 2.0. Table 1 summarizes the typical load and power characteristics
of the major PV applications identified. More detailed technical data are
provided in the applications survey forms provided in the appendix.

In some instances, the level of detail desired for load and energy
requirements of potential PV applications were not available or well
defined. A more detailed assessment of the power and load requirements of
these systems would require more investigation outside the scope of this
study. This study identifies some PV experience gained at seven selected
Army bases and provides an overview of strong potential PV applications at
these sites.

There is clearly a strong interest in PV systems at the bases selected to
visit. Additional education and awareness about the cost-effective
economics and successful military performance of PV systems would most
likely result in increased PV use at other Army bases.

A\ Arthur D. Little, Inc. 2




1 4_’ A.Jr u_q M i B e L!1 v B
009°1-002°1 € 008 ‘Y 002 VN oaa s193eaday SABPMOIDTH
(s001871)
0Z€-00¢ €-2 ovy‘l 09 VN oaA se13111084 °3ei103l§
0¢2-002 € 096 0% Z D0A0T sI19mMo] IO
005-00¢ €-2 00%‘C-00%°1 001-09 VN VN uor31sInboy eleq ejoway
00L°T1-00S°‘T €-T 00¢‘L 00¢ Y6 0aAzE SI9MO] SABMOIDTW
03pTA
00S'€-000'T €-2 000°61-00Z°L 000°‘1-00S sataea sataea aouB1T2AINg dFuey
uoT3150d
0TI1-001 [/ 08Y 8y Y 2aATT ung ofuey BuTiATy
(s198a9e] juel)
VN VN VN VN VN VN si198aey) L1e33eyg
009°1-00%°1 € 00Z°L 008 9 0aA0ZT siejeaday orpey
000 °6-00S € 000°‘0%-00%°C 0005-00¢€ setieA sa1aeA SI03BI2UIH ITTqOK
06-08 z-1 06€ 09 S OVAZ1 o8uey ButaTd STTqOH =
008°2-000°C Y 000°€T-00L6 080°‘1 6 OVAOZT sd9
(0q 2q pnod)
00T‘1 z-1 000°S 00T°1 2°6 OVAOZT 19paooday a1dng
(s>ue] 193eM UO)
006°2-0LL [/ 000°21-009°¢ 00S-00¢€ AR A4 OVAOZT s3y3T1] @dueIEA)
(sT1om x93em Jo aamod
KoueBiome 103)
0C-L1 - 6L 9°6 X 0anze-¢l siedaeyy £1933eg g
091-S21 €-2 89.-9LS %9 [A OAAZE SUOTI®IS V. ~
-7}
UGTIESTTAdV E
a _
S33EM (54eq) -
Ad Meed agva03s Kep/5I0-378R §338M sauy SITOR 2
ogewtxoaddy Kiad33eg .M
suo3eo11ddy Lway Ad TeT3IU930d Aoy Am

J0 s013sTaejoeIRY) Iomod pue peo] TeoT1dL]

1 °1qeL




2.0 SITE VISIT RESULTS

2.1 Dugway Proving Ground, UT

Dugway Proving Grounds is about 60 miles Southwest of Salt Lake City, Utah
on 802,000 acres. There are only 156 military and 846 civilian personnel
at this site. Mr. Jim Wheeler, who functions as the energy coordinator,
was the primary contact at Dugway. Key personnel within the Instrumenta-
tion Branch and Optical Data Branch who have a knowledge of remote power
needs appropriate for PV in the near term, as shown in Table 2, were also
contacted. Both of these branches are within the Material Test Director-
ate. These senior staff members were highly knowledgeable in the field of
PV and very receptive to expanding their range of application at Dugway.
They pointed out that Dugway was about 65 miles north to south and encomp-
assed an area about that of Rhode Island. Most of this area had no real-
istic access to utility power and had to be served by PV or engine genera-
tors. As indicated below, power needs at the facility in support of field
tests are diverse and provide an excellent opportunity for expanded PV use.
These applications fall into several broad areas;

-Weather stations

-Radio Repeater Stations

-Range Surveillance Video Systems
-Microwave Towers

-Water Pumping (special application)

Dugway is already experienced in PV use for some of these applications and
increasingly undertakes its own system designs to both reduce costs and to
better tailor the systems to their specialized applications. Consequently,
they currently purchase panels and install them within systems of their own
design. They are also well positioned to undertake needed O&M functions of
systems. They were very interested in the possibility of acquiring panels
from CERL if they are of modern design with a proven track record of
reliability.

PAST EXPERIENCE

Dugway participated in the FPUP program in the late 1970's and early
1980’'s. This program resulted in two, 3 kw, systems being installed which
operated reasonably well with most of the problems being associated with
controls and power conditioning rather than the PV panels. Both these
applications were for operation of meteorological towers with associated
measuring and telemetry equipment. These two sites were disassembled for
reasons having nothing to do with their performance or reliability. In one
case commercial power was made available to the site due to increasing
power needs and in the other case the field testing program required moving .J

I

the facility to another site.

A\ Arthur D. Little, Inc. 4 -
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Table 2

Contacts At Dugway Proving Grounds

e Mr. Jim Wheeler

Energy Coordinator
Tel. (801) 831-5412

Mr. James Dyer,
Chief, Instrumentation Branch,
Tel. (801) 831-5412

Mr. Jerald Norrington
Optical Data Branch
Tel. (801) 831-5177




CURRENT APPIICATIONS

The PV panels from the two sites discussed above have been utilized for
other smaller scale remote power applications. The most important of these
are for powering Micro Meteorological Stations referred to as Mesomet
Stations. Currently, about 14 of these sites are powered by PV systems.
These stations use about 300 watts of PV panels for undertaking basic
weather measurements(wind, temperature, pressure, etc.) and transmitting
this data periodically to a receiving station. They expect over a dozen
more such applications for PV systems and, in fact, assume the use of PV
even if commercial power could be made available in order to increase
reliability and standardize designs.

Smaller PV systems are used to operate several smaller systems referred to
as SAMS and SODAR. Few details were available on these systems except that
power needs were about 50 to 100 watts.

PLANNED APPLICATIONS

Dugway is planning to expand the use of PV beyond those referred to above.
Several applications in the initial planning stage are discussed briefly
below:

Range Surveillance Video Systems

The Optical Data Branch was particularly interested in using PV for range
surveillance video systems. These systems, which are still in the early
design phase, will be semi-portable units which perform multiple functions
in support of field tests including; optical range surveillance and securi-
ty surveillance. Eight such units are planning to be used each having PV
power needs of 1 to 3 kW. The wide range reflects the preliminary status
of designs and associated power needs. Power will be required for several
functions such as operation of cameras, temperature control with heaters
and fans, and telemetry. They want most of the power to be provided by the
PV systems. However, they are willing to consider the use of a backup
mobile engine driven generator to ensure minimum capabilities during poor
weather and/or particularly high energy demands. This reflects their good
understanding of PV systems and the high premium associated with ensuring
high reliability under all conditions with the PV system alone. Sandia,
however, suggested that a recommendation be made that they use more effi-
cient propane heated thermoelectrics which are standard commercial products
for backup power. Implementation of the first systems of this new design
is planned for 1988.

Microwave Towers

As part of the Ethenet System, 6 microwave towers will be installed over
the next few years. There will be no realistic prospect for commercial
power for, at least, three of these sites. Approximate power needs will be
300 watts with a 25% duty cycle per antennae (4 per tower).

8,

Remote Data Acquisition System

Dugway purchased several remote data acquisition systems which included PV
panels having an area of about 4’ x 8’ (about 300 watts). They expect to

A\ Arthur D. Little, Inc. 6 o




install up to 12 such systems using PV systems of their own design. To
ensure reliable winter operation they will need to install 12 V electric
heaters for the batteries which results in inadequate PV capacity with the
current design. They expect, therefore, to increase PV capacity, but had
no figures on panel or battery capacity requirements.

Water Pumping

There are several Defense Test Chamber (DTC) facilities located on the
proving grounds. One of these near Camelback Mountain needs a water supply
for personal hygiene and drinking. One option under consideration is an
existing well about 2% miles from the chamber. The well is at a higher
elevation than the DTC so gravity feed would be possible once the water is
pumped from the well. The depth of the well was not readily available.
They estimate (very roughly) that 200 to 600 gallons per day might be
adequate. Assuming a depth of 500 ft, this would correspond to about 400 -
800 watts of PV capacity.

Battery Storage Issues

Mr. James Dyer, Chief of the Instrumentation Branch, emphasized that
dealing with used lead acid batteries was becoming an increasingly big
problem due to environmental regulations which require that they be drained
and all acid accounted for. The difficulty in dealing with battery fluids
was, in fact, inhibiting their increased use as large (multi kW) buffer
systems for grid connected systems. Consequently he felt that sealed gel
type batteries which can be shipped as is (no draining) to disposal sites
had definite advantages. The issue of battery O&M, life, and disposal may
require additional study as part of a strategy to support more widespread
use of PV in Army facilities.

2.2 Tooele Army Depot, UT

Tooele Army Depot is located 35 miles Southwest of Salt Lake City, UT o
44,096 acres of land. There are approximately 80 military and 4,00¢
civilian personnel at this base. Mr. Nathan Walker, (Telephone 801-
833-2891), the Energy Coordinator at Tooele Army Depot, was the major
contact. This depot is an equipment repair and storage facility comprised
of two sections (Main Depot and southern Annex). The relatively small size
of the depot results in almost all areas being served by utility power.
This, from their perspective, severely limits the potential for photovolt-
aics in the near term. Several points raised at the meeting are discussed
below:

Storage Facilities ("IGLOOS")

The longer term storage of equipment is in concrete buildings having
rounded roofs which are referred to as "Igloos". Recently, Tooele committ-
ed to installing 90 additional "Igloos™ in an area of the depot which was
not heretofore served by utility power. This required installing about 9
miles of utility wire (including that between Igloo structures) at an
average cost of $100,000 per mile.

A\ Arthur D. Little, Inc. 7
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Each Igloo requires power for lighting and intrusion detection equipment.
It is roughly estimated that the power requirements could be served with a
-l PV system having 300 watts of capacity. All the Igloos could, therefore,

be supplied with 27,000 watts of PV capacity. A preliminary cost compari-
b son of the two systems (PV vs. Utility extension) would be:

Utility Extension: $100,000/mile x 9 miles = $900,000
h PV: 27,000 watts x $25/watt = $675,000

The $25/watt cost for a packaged PV unit might be somewhat conservative for
a relatively large order represented by 90 units. The above figures
indicate that PV would have been very competitive with a grid extension and
may have offered advantages of increased security and reliability wvia
autonomous power units.

Unfortunately, the commitment to the grid extension has already been made

and new Igloo construction will not occur for another 3-4 years.

Mr. Walker suggested three other depots where similar Igloo construction
projects are in the planning stages which might represent good PV opportuni-
ties.

1. Yumatilla Depot, Hermaston, OR
2. Fort Wingate, Gallup, N.M.
3. Flagstaff Depot, Flagstaff, AZ

Microwave Repeater Station

There are preliminary plans for building a microwave repeater station on
one of the mountains on (or adjacent) to the depot. The facility would
require about 200 watts of continuous power (1200 - 1600 watts of PV).
This could be a good PV application; however, the station would probably
not be built for another 3 - 4 years.

Electricity Use

Electricity currently costs about $2 million per year with about one third
the bill being demand charges. Electricity use is increasing in large part
due to the increased use of computers. Little of the electric demand is
due to air conditioning since "swamp" coolers or simply open windows are
used in most residential and work areas.

A\ Arthur D. Little, Inc. 8




2.3 Fort Ord, CA

Fort Ord is located a few miles north of Monterray, CA on 28,000 acres.
There are approximately 22,000 military and 4,600 civilian personnel at
this base. The primary contact was Mr. Rod White, Energy Coordinator,
(408) 385-2403.

Fort Ord felt that there were no potential applications for PV because all
power needs were in close proximity to grid power. No survey forms,
therefore, were filled out for this site. The staff at Fort Ord, however,
need to be provided more information regarding actual costs of running
wires underground, dropping wire through a transformer and the associated
switchgear as compared to PV system costs. If more than 200 ft. of wiring
is required for a particular application, grid connected power is not
necessarily the cheapest option. Often, a PV system would prove to be more
economically attractive for many small-scale power needs. This type of
cost information and comparison would be very valuable to many other easily
accessible grid connected Army bases that do not clearly understand the
benefits and cost-effectiveness of PV power for small-scale applications.

2.4 Fort Hunter-Liggett, CA

Fort Hunter-Liggett is about 60 miles south of Fort Ord and is where field
maneuvers take place. Facility staff at Hunter-Liggett report to Fort Ord.

PV are in extensive use at Hunter-Liggett and other promising applications
are under consideration. The primary points of contact are identified in
Table 3. Bruce Coons at Instrumentation Command is a civilian employee
with responsibilities for providing instrumentation and telemetry equipment
for field maneuvers which take place over an area of about 88,000 acres.

CURRENT APPLICATIONS

PV are already used for two functions-both of which are described briefly
below:

Range Measuring Systems

The core of the range measuring systems at Fort Hunter-Liggett consists of
50 "A Stations" which are placed on hilltops scattered throughout the base.
Through a process of triangulation these stations monitor the movement of
tanks and other vehicles being used in a field maneuver (the vehicles have
small transmitters placed on them). The A stations were purchased as a
packaged unit (including the PV system) from General Dynamics. The price
got too high and now they do their own engineering and purchase panels for
installation into the PV system. They are in the process of replacing
panels on some the older systems in order to increase output using the same
area. The new panels are being supplied by Solarex and use the
polycrystalline material having a high packing density due to their square
shape. The systems using the older panels with 3 inch wafers had about 49%
less output per unit area and resulted in power shortages - particularly
during cloudy weather or when night maneuvers were taking place. The avea
of solar cells per unit is about 8 square feet corresponding to a peak

A\ Arthur D. Little, Inc. 9
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Table 3

L e

Contacts at Fort Hunter-Liggett

i ° Mr. Peter Anderson
Facility Manager

Fort Hunter-Liggett

i Jolon, CA.

Tel. (408) 385-2514

! ° Mr. Bruce Coons
Instrumentation Command
] Fort Hunter-Liggett
Tel. (408) 385-5911
-2810

° Mr. Feckter
Chief, Meteriological Command
Fort Hunter-Liggett
Tel. (408) 385-2519

A Arthur D. Little, Inc. 10 4
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output of about 80 watts using the newer panels. Battery storage capacity
is about 800 watt-hrs corresponding roughly to 2 days of panel output
during sunny weather.

Other bases which use similar A Station equipment to monitor field maneu-
vers include Fort Bliss, Yuma Proving Ground, and Fort Irwin.

Remote Weather Stations

There are six small remote weather stations now operating using PV to
provide power for the sensors and for telemetry of the data. These units
use a single PV panel having an area of about 4.5 square feet (18" x 3').
The head of the Meteorological group was not in and so little information
was available on these systems. Apparently, however, there are no plans
for additional systems of this type.

PLANNED OR POTENTIAL APPLICATIONS

Hunter-Liggett 1is planning to install 2 field shower facilities which
troops can utilize while on extended field maneuvers. These facilities
will need minimal lighting, a circulating pump, and a pump for the wells
(estimated to be 100 to 200 feet deep). These sites will be 10 to 20 miles
from the grid so either PV or engine generator power will be used. They
estimate that 1000 to 2000 gallons of water will be required per day when
in use. No estimates of power needs have yet been made. Based on the
minimal information available, the following power might be required:

Circulating Pump - 50 to 100 watts
Lighting - 100 to 200 watts
Well Pump - 500 to 1000 watts

It appears, therefore, that each of these facilities could be served by a
PV system with a capacity of about 700 to 1500 watts.

The possibility of using a solar water heating system to further reduce
logistics problems was also discussed and is being seriously considered.

2.5 Fort Bliss, TX

Fort Bliss is located in El Paso, TX on 125,000 acres. There are 20,500
military and 8,000 civilian personnel at this site.

The staff at Fort Bliss are extremely interested in using PV for many of
their remote applications. There was a significant consensus that their
climate, range activities and insolation levels would be ideal for such
applications. The major barrier for their more widespread use has been a
lack of information and education about the status of PV systems. Many
times the staff at Fort Bliss were not even aware that there were PV
systems already being used in some applications on the base. The key
contacts made at Fort Bliss are shown in Table 4 and a brief description of
potential PV applications at their base are discussed below.

A\ Arthur D. Little, Inc. 11
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Table 4

Contacts at Fort Bliss

Mr. Emilio Escandon
Chief of Energy Conservation Branch
Tel. (915) 568-6627

Mr. Tony Esparza
Automatic Controls Mechanic
Tel. (915) 568-6627

Mr. Archa Hall, Deputy
Directorate and Communications
Manager of Information Management
USA 1ISC

Building 56 ASNB-BLI

Fort Bliss, TX 79916-5900

Tel. (915) 568-4823

Mr. Alejandro Estorga
Technical Director

Air Defense Board

USA RAB ABD

Attn: ATZC-D

Fort Bliss, TX 79916-5400
Tel. (915) 568-5500 or 3000

Mr. Javier Montez

Chief of Analysis and

Test Support Division

Tel. (915) 568-5501 or 3355

Dr. Denny Keith

Chief of Data Acquisition Branch
USAR ADABD

Attn: ATATZC-DTD

Fort Bliss, TX 79916-5400

Tel. (915) 569-4682

Major Howard

Attn: Range Command

Building 9500, McGregor Range
USA ADA CENFB

Fort Bliss, TX 79916

Tel. (915) 569-9427

Mr. Bob Tibuni (at White Sands)
ARMTE

Commander

USA WSMR

Attn: STEWS-TE-AM

WSMR, NM 88002

Tel. (505) 678-1010 or 1875

12
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Fort Bliss has very high electricity rates and unreliable grid power in
remote areas. Staff at the base also complained of expensive fuel and
noisey power that result from the use of diesel or gasoline generators in
the field. Mr. Escandon, Chief of the Energy Conservation Branch was not
aware of any use of PV power systems at their base. He was, however, very
interested in using PV power for: water pumping stations, tower lights for
elevated water storage tanks, water tank cathodic protection, and battery
chargers for standby power for water pumps.

Battery Chargers

At 19 sites at Fort Bliss, there could be a need for battery chargers to
power 60-90 hp gasoline and diesel engines that are used as an emergency
power supply for water wells. Currently, there are six 24V, eight 12V, four
32V, and one 6V batteries being used for standby power for the water
pumping systems. The trickle charge of these batteries averages 2-3W and
full charge runs at about 10W. The duration of the peak demand is roughly
one hour once a week. The roof of the water tower buildings are 1l4'x 20'so
the array could be roof mounted. The average watt-hour(Whr) load demand is
about 79 Whrs per day. The load would not require battery storage. there is
a concern, however, of damage to the system at four of the sites which
would be located on the fringe of town. The PV systems might be target
practice for rocks and BB guns.

Clearance Lights

The 19 sites described have two clearance lights of 500W each which are
currently powered by the "unreliable and expensive" grid system. The lights
must be on 11 hrs per day seven days a week from 7PM to 6AM. Each sight
currently requires 11,000 Whr/day. Mr. Escandon’s hope is that a PV system
would allow these sites to be grid free and provide more reliable and cheap
power. One PV system could possibly be used to power the battery chargers
and the two clearance lights. The PV system would have to be sized for
approximately 2,000 - 2,400 Wp to meet this lighting power load.

Water Pumping Stations

There are eight water pumping stations at Fort Bliss that are currently
being powered in remote locations by the grid. There is interest in con-
verting the Dona Ana Range Camp water pumping station into a PV powered
system. Currently there are two 50 hp wells at 440VAC, one of which re-
quires a booster pump at 10 hp. Both pumps are operated at the same time
for a total of 110 hp. The peak load demand for each well 38KW and 45KW
with the booster pump. Although this size is much larger than the scope of
this study, it should be mentioned as a future potential interest. The
details for the system are described in section 3.0.

Cathodic Protection
Fort Bliss is in the process of designing to size and replace tank cathodic

protection systems in their water tanks. Data r-jiircments for these
systems are not available.

A\ Arthur D. Little, Inc. 13
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"A Stations"

Mr. Montez mentioned that there were seven "A stations" now being powered
by PV at Fort Bliss with unattended operation at very remote sites. The
systems operate from 8AM-5PM (9 hours) seven days of the week. Electricity
from these systems are used to receive and transmit information which helps
to measures target distances for testing defense weapons typically using
manned aircraft as targets. Three to four more "A stations" are being
planned for PV with power requirements of about 64W (32V and 2Amps). Nellis
AFB is also expected to be using PV systems for similar applications.

Mr. Denny Keith, Chief of Data Acquisition, mentioned that Fort Bliss wants
to add additional features/data packages on the both "A" and "C" stations.
Video capabilities were mentioned as one desired feature that is expected
to be needed. Currently, the PV system powers a transmitter, receiver, and
data unit. They would like the added capability to remotely turn the unit
off and on.

Television Cameras

Mr. Keith also identified the need for 100W television cameras which would
be used for surveillance. They are expecting a need for ten units which
would have unattended operation. More detailed data for the expected
systems were not available.

lobai Positioning Systems (GPS)

By 1991 it is expected that there will be 18 satellites in orbit that will
help calculate where an object or person is to within 3 ft. This will help
facilitate many military training activities. The power requirements for
the telemetry and computer equipment is not available. A rough number given
was 150-200W. Mr. Keith also suggested calling the Range Measurement
Systems Group at Fort Irwin, as they do a great deal of this type of work.

2.6 Fort Huachuca, NM

Fort Huachuca is located 60 miles Southeast of Tuscon, AZ on 73,000 acres.
There are approximately 6,500 military and 4,400 civilian personnel.

Many of the contacts made at Fort Huachuca were very interested in learning
more about PV systems and their potential applications at their base. Their
primary interests were for firing range activities, portable radios, Global
Positioning Systems (GPS) and mobile power for conducting performance and
acceptance tests of various military equipment. The contacts made at this
site are identified in Table 5. A brief discussion of these various
applications and their power requirements are discussed below.

PLANNED OR POTENTIAL APPLICATIONS
Firing Range Activities

Mr. Charles Whitaker, Range Control Officer, identified several remote
power needs for PV systems. Battery chargers are needed for automatic tank
target systems (ATTS) which are used only three days per month 24 hrs per

A\ Arthur D. Little, Inc. 14
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Table 5

Contacts at Fort Huachuca

Mr. Tom Cochran

Chief of Contract Management Division
Fort Huachuca, AZ 85613-6000

Tel. (602) 538-1442

Mr. Dana R. Harriman

Facility Manager/Environmental Quality Controls
U.S. Army Electronic Proving Ground

Attn: STEEP-LD

Fort Huachuca, AZ 85613-6000

Tel. (602) 538-6901

Mr. Bruce Johnson
Lead Mechanical Engineer
Tel. (602) 538-3130

Mr. Randy White
Electrical Engineer
Tel. (602) 538-2344

Mr. Charles Whitaker, Commander
Range Control Officer

U.S. Army Garrison

Attn: ASH-PTMS-TR

Fort Huachuca, AZ 85612-6000
Tel. (602) 538-8947 or 8951

Master Sargent Zander
8/40th Tank Battallion
Tel. (602) 538-6618 or 6619

Captain Scholtz

Chief of Training Division
Attn: ASH-PTMS-T

Fort Huachuca, AZ 85613-6000
Tel. (602) 538-5512 or 3844
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day. There are about 30 ATTS systems which would benefit from the use of PV
for battery charging. The power requirements for these battery chargers was
not available.

Fort Huachuca is also planning to buy gasoline and diesel generators for
approximately 16 Heat Sensor Targets. The contact person for these applica-
tions who would be interested in PV systems for these applications is
Master Sergeant Zander, identified in Table 5.

Mr. Whitaker was also extremely interested in using PV for setting up
mobile firing ranges. Currently, there are approximately 10-30 motors being
powered for Pistol Combat Range activity at one practice match. These
targets are now only stationary targets connected to the grid which makes
them less challenging to users due to the lack of variety in placement of
the targets. The motors currently used for these firing ranges are typical-
ly 12VAC motors with DC relays, and five amp fuses, averaging 60W each.
These ranges are in use roughly two times per week by MPs, Law Enforcement,
Security, and Customs personnel. The duty cycle is between 5-8 hours per
day (70% during the day and 30% during the evening). These power
requirements would require a PV system sized for 100 Wp for each motor.
Schematics of the current motors being powered for these activities are
shown in Figure 1. The targets are M31Al units.

In conjunction with powering the motors for the firing ranges, power would
be needed for three red blinking lights that are used as markers for night
firing. Typically, these are on for three hours during each night firing.
The power requirements for these lights was not available. The lights are
now powered by batteries.

Portable Radios

During military operations, portable PRC77 radios are used which are
powered by expensive batteries. They are used between 5 - 7 hours per day,
7 days per week. Their actual power requirements were not available from
Mr. Whitaker. His boss, Captain Scholtz, who has more detailed data was
not available, but 1s identified in Table 5. Eight of these radios are
needed for firing range activities alone and require 12VDC. Each unit is
used between 5 - 24 hours for each operation.

Global Positioning Systems (GPS)

Mr. Dana Harriman is responsible for testing all electronics for the Army
and is based in Fort Huachuca. The five satellites NASA was to put in
orbit have been delayed by 3 - 5 years. Fort Huachuca, in the interim, is
planning to install mock satellites on mountaintops. Three systems would
be needed for mountain applications and one would be needed for a First Aid
Station location in the desert.

The mountain applications are planning to be used in the San Pedro Valley.
Each satellite would require 1000 W at each position. Pretest of these
systems is expected by October 1987. Within one year, it is expected the
system will expand and be taken to Sulphur Springs area in AZ for
additional practice activities. The GPS is a $5 billion project that will
be getting high visibility.

A\ Arthur D. Little, Inc. 16
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MECHANISM BOX
ASSEMBLY

Figure 1 Schematic of Target Holding Mechanism
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Radio Repeater Sites

At TV Hill in Fort Huachuca, there are radio repeater sites powered by the
grid with backup generator power. The backup generators require manual
starts on a regular basis which requires personnel to go up into the
mountains. This is an expensive and time consuming process in order to
insure reliability during the storm season. Power requirements are about
800 W maximum, for mostly DC power (120V at 6 amps) for each of three

repeater sites at TV Hill. Hours of operation are from 7 a.m. - 4 p.m. per
day for radio communication in the Southwest U.S. The 1load is very
critical.

Unfortunately, Fort Huachuca has to overcome the somewhat bad experience of
an existing PV system that's located in a desert between Yuma and Fort
Huachuca at Mount Ottman. They have had many problems with the PV system
powering a signal generator with a 125 - 150 W continuous power
requirement.

Mobile Generators

Mr. Harriman identified a tremendous need for PV powered mobile generators.
Next year alone 150 people will be in field operations where no power is
available. Data are currently being gathered on the type and amount of
power likely to be needed.

In Arizona, 6,000 separate sites have also been surveyed where generators
will be needed at different times of the year. There is a constant need
for mobile power. Mr. Harrriman also needs mobile power to conduct
performance and acceptance tests on military equipment. Four to 12 mobile
trailors are needed with power capabilities from 300W - 50kW. The duty
cycle for these tests are approximately three days per week, eight hours
per day of AC power, 60 Hz.

A\ Arthur D, Little, Inc. 18 ﬂ
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2.7 Yuma Proving Ground, AZ

Yuma Proving Ground is located 31 miles Northeast of Yuma, AZ on approxi-
mately 1,000,000 acres of land. There are 350 military and 950 civilian
personnel. The primary contact was Mr. Jack Nixon who is an Energy Engineer
at the base. Overall, Yuma Proving Ground is very receptive to using PV for
various remote applications and already has several systems in use which
will be discussed below. Again, there was a strong desire by several
individuals for more education and information related to experience of
others gained in specific applications and the cost benefit of using PV
systems for larger applications that require air conditioning. The contacts
for Yuma Proving ground are listed in Table 6 and a brief summary of
potential applications are discussed below.

CURRENT APPLICATIONS

There are at least five telemetry units scattered throughout the Yuma
Proving Ground that are powered by PV systems. They range in power from
about 1-5 kW. At Whites Peak, there are 6-7 PV systems which power a
microwave repeater system, three radio repeater stations, and an A station.
The microwave repeater system requires 24V and 3amps (75W) and has remote
control capabilities which add an additional 50W of required power. Two
days of battery storage is also provided. The three radio repeater stations
require less than 50W of continuous power. Power requirements for the A
stations were not available. The total power provided by PV systems at
Whites Peak is thought to be between 2-3kW with 12 and 24V gsystems.

There are currently two PV trailers being used by the material test direc-
torate for powering remote telemetry stations. One system powers a motions
detector and the other is used for combat related activity (which was
classified information).

PV systems are also used at Yuma Proving Ground to power four ground
transmitters in military shelters, Figure 2. These units have been in
operation since 1976 and were installed by General Dynamics. Each PV system
has an output of 80W of DC power. The duty cycle is about four hours a day
for six days of the week.

Ten to twelve Position Location Systems are powered by PV, Figure 3. They
are positioned on mountain tops for laser operations. The systems are on 24
hours per day for 7 days of the week. These "A stations" activities, shown
in Figure 4, are in very remote areas. Typical power requirements are 26VDC
and 3.6 amps (about 80W). Radios associated with these operations require
10W of power. More detailed data is provided in Table 7.

PIANNED OR_POTENTIAL APPLICATIONS

"A" Stations
Yuma Proving Ground is planning on installing another 10-15 A stations

which could be powered by PV. Some of the larger laser sites however, have
heavy air conditioning demands (approximately 20kW). It is the belief of

A\ Arthur D. Little, Inc. 19
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DEPARTMENT OF THE ARMY

CONSTRUCTION ENGINEERING RESEARCH LABORATORY, CORPS OF ENGINEERS
P.0. BOX 4005
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RAEPLY TO
ATTENTION OF:

CECER-IM 22 November 1988

-

MEMORANDUM FOR: Defense Logistics RAgency, ATTN: DTIC-FDAC (Mr.
H. R. Proctor), Cameron Station, Alexandria, VA 22304-614S

/

SUBJECT: Reproducibil.ty of Report-—-USA-CERL Technical Report
E-89/01

1. Enclosed is a copy on loan of the subject report. After
processing, please return to the undersigned.

2. Reference DTIC-FDAC letter, 4 Noveamber 1988, SAB.

;. LAY a

Encl D. P. MANN i

, Chief, Information
_ Management Office
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Figure 3 Mobile Micro-A Station
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Table 6

Contacts at Yuma Proving Ground

A\ Arthur D. Little, Inc.

Mr. Jack Nixon
Energy Engineer
Tel. 602-328-2198

Mr. Jim Grisham
Energy Division
Tel. 602-328-2937

Mr. James White

Chief of Communications System Division

Senior Applications Engineer
USA ISC ASNC-TYU-RD

Yuma Proving Ground, AZ 85365
Tel. 602-328-2154

Mr. Bruce Dobbs
Director of Engineering and Housing
Tel. 602-328-3734 or 3742

Mr. Bob Morris
(for information on field activities)
Tel. 602-328-3765

Master Sargent Plaskett
Tel. 602-328-3175

Mr. Dave Shassetz

Laser Operations Supervisor
Dynalectron

Tel. 602-328-3253

Mr. Bruce Proctor
Material Test Directorate
Tel. 602-328-3111 or 3066

Mr. Maurice Evans
Energy Coordinator
Tel. 602-328-3112 or 3156

Mr. Paul Vukets

Meteorological Services
Tel. 602-328-2467
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Table 7

Micro-A Station Leading Particulars

Solar electric generating system

Solar Array
Electrical

Voltage 26 Vdc (attained at approx. 100 mw/sq. cm.
insolation)

Current 3.6 amps max. (Proportional with solar -
insolation; 50% attained at 50 mw/sq.
cm. - 100% attained at 100 mw/sq. cm.

Windloading In excess of 75 mph

Dimensions

Height 74 inches
Width 64 inches -
Depth 4 inches

Weight 210 pounds

Battery

Type Lead calcium grid

Rating . 280 ampere-hours at 8 hour discharge
rate; 530 ampere-hours at 500 hour
discharge rate.

\ Dimensions
Height 18 inches
Width 45 1/2 inches
Depth 10 1/4 inches
Weight 740 pounds
Ti'ailer
Wheelbase 85 inches
Track 78 inches
Turning angle 33°
Dimensions
Height (in towing config.) 6 feet 10 inches
Width 7 feet 2 inches

Length (towbar extended)
Length (towbar raised)

Weight

18 feet 2 inches
13 feet

4000 pounds

A\ Arthur D. Little, Inc.
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some, therefore, that these larger loads would be better suited to mobile
diesel generators. PV power is however, being strongly considered for the
majority of these applications.

Met Towers

Three Met Towers, #9, 10, and 12 in CIBOLA Range are powered by the grid,
which has had frequent power outages. Yuma is interested in the possibility
of using PV for battery charging of the backup power. Very cheap power
(roughly $.01/kWh) is provided by the utility due to the availability of
hydropower. There is no real interest in converting from the grid to PV for
these applications because of the availability of cheap grid power which is
already at these Met stations. Should prices increase, however, these
applications would be ideal for PV systems. Each tower rezquires + 15VDC and
2 amps (30W) for computer systems and 5VDC and 2 amps (10OW) for other
equipment. The air conditioning however, requires 220 VAC and 30 amps
(6,600 W).

Firing Range Gun Positjons

Gun positions 17 and 20 at Yuma Proving Ground each have a computer system
to detect wind speed and direction during and before firing activities.
There are four targets on each gun position which require 12 VDC and 4 amps
(48W). The units are typically on for 10 hours per day between 7 a.m. and
5 p.m. Grid power is not available; currently these units are being
powered by batteries. PV would be a very good power source for this
application. A PV system used for this application would require a
capacity of approximately 100 Wp.

Microwave Relays

Yuma Proving Ground operations may be expanding to Palomis Mountain where
there is no grid power. Mr. White thought there may be a need for 50W-500W
of power at this site to power microwave relay systems for both telephone
and data transmission.

Thermal Infrared Targets

Detect and recognize operations are conducted at Yuma Proving Ground by
tanks and aircraft. Power is needed to heat the thermal panels that are
located in very remote locations. Mr. Bob Morris was unavailable to provide
the power requirements of the system. Night lighting to help guide the
aircrafts are also needed. Currently, they set small fires in cans as a
means for aircraft identification. Forward Looking Thermal Sites,are used
approximately 30 days per year.

Jamming Units

Jamming units are used in military activities to purposely jam GPS systems
to simulate a real potential malfunctioning of equipment. Currently, 3kW
engine generators are used. Details about the load and duty cycle require-
ments were not able to be given.

A\ Arthur D. Little, Inc. 25




mergency Beacons

Emergency beacons are used to announce and warn military personnel of test
firing by a flashing red light. Depending on each mission most of these
lights are required for 24 hours per day. The system requires about 1lkW of
power at 24V. Battery backup is needed.

A Arthur D. Little, Inc. 26
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3.0 RECOMMENDATIONS

As a result of the visits to the seven Army bases, the following are brief
recommendations for future activities to promote PV use at Army bases:

develop information sheets about PV applications showing both the
benefits and drawbacks of PV use. Provide a state-of-the-art
review of PV use for various military applications.

quantify the costs of running underground power and other hookup
equipment to illustrate when PV systems would be more
cost-effective.

provide information, on an Army base level, showing how and where
PV is being wused. Present information on the degree of
satisfaction with the use of the PV systems at Army bases.

conduct a cost-benefit analysis of the PV systems relative to
different military applications.

The availability of this information and dissemination to the appropriate
personnel at each Army base would facilitate technology transfer and
provide the necessary information to help increase the use of PV systems at
Army bases.

A\ Arthur D, Little, Inc. 27
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APPENDIX

SITE SURVEY FORMS

The survey forms filled out during each of the seven site visits are
presented in this appendix and have been organized by Army base. In some
cases, the load information needed was not available. A more detailed
assessment would require further investigation, which was out of the scope
of this contract. The information provided, however, does indicate that
there are many applications that would be very appropriate for PV,
especially in the 50 W - 2 kW size range. Some applications, such as
mobile generators and range surveillance video, could benefit from larger
size PV systems. The load and power requirements of the applications
identified, however, would often be an economic alternative to grid or
diesel power.
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USA-CERL PHOTOVOLTAIC POWEK SYSTEM
CANDIDATE APFLICATIUN SUKVEY

\

Installetion: _ PUGWAY PROVING GROVND ~ UT Date: 7[&01)2;

ket.s:

Type of Applicestion: Eﬂ&&ﬁ SURYE(LLAMNCE VIPDEO _ Numper o1 ':nes:_g

POC: MR. JTERALD NORR INETON Fhone: _ &0/- £3/-57 727
Organizetion/Branch: OQPTIicAL DATA BRANMNCH

Person Completing Report: PR, PETER TEAGAN

Site Data

Latitude: 6@'6’6/

Vhet are the dimensions of the land
availsble for the solar array?
(Attech site plan if svailable.)

_SeM__TORTABLE  vATS

¥het is the site accesgibility? N

__Excellent (Paved roag to the site;

___Good tDart road, not consastently
able to handle trucke:

__Fear (Msy require 4 whee., draive
trensportatian;

—_Poor (Helicopter or animal trene-
portation requared)

Yhat is the daily aversge insolation
for the vorst-case sonth?

Bonth: PEC Insol. (sllhpimirsdey): 57O
BTv /r*

What are the temperature character-
istics of the lito, by month?

. Average hi:76.72°F month:__ JVL
Average lo: ﬁ Honth: ﬁM

20 year hi:__¢ 20 year lo:_2

Is the site in an area of high
seismic activity? NO

Wnhet are the soil conditions:

cley, etc.)

Yhat 18 the maximu® SnOv aCcumuie-
tion? VA

Are there any speciai environmentai

congitione:

___Ocean envaronment (5alt vater
BPIr8ay/1Rmergion

__Coestai envaronment (5ait water
spray oniy!’

YV Desert envaronmsent (Airborne sanc
and dart)

—_Jungle envarcnment (High tempera-
ture ana condensing humigaty!

ls special protection requirea
against:

—__Perching or nesting birde
—_Rodents/Small animals

- Large animalis

- Fungue

— Inmects

—Thext

—._Vandaliswm
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Load Charscteristice

Nominal voltage requarea: AC

1f AC, what frequency is required?
___Hertz «/- X

Whet range of voltage 1e toleratle:
Hi: volte
Lo: volts

¥hat is the pesk loed demand?
—__Awperes

$00 - /000 Wetts
—_Volt-Ampe resctave

What is the durstion of the peak
demand?

___Instantaneous

___Seconds

—__Hinutes

__Hours

1f the peak demand is s motor stert-
ing loed, what horsepover is the

What is the total load demand?
3200-/9,°%att hours per day,
___Ampere-hours per day
__ Continuous (24 hours per dsy)
ssperes, or vatts
70 Daytime load (% of totai)
JO Nighttime load (% of total)

lan £ stes nsiderstions

Ia there a specified amount of energy

storage? 1If so, please list:

___Ampere hours ¢ __ volts, or

3 Days sutonomy (Sunlems operation)
IF BACKUP GENERATER O DAYS

¥ill a building be available to house
" . batteries and electronics? 11 so,

give dimensions and sttach building

ITF BAckLP SENERATOR AVAILABLE

Whet 1g the pattern of loao demsno:
Losa 18 the Beme everydey:_varieS

F-R4 Hrs per dq;a
Load pettern is veekiy s8 follioVE:

Loec 1g sessona. (8nhuali cycie::

LOBG repeatls 8 10ilOVE:

Whet type of equipment 18 being
povered?

Hov critical 1is the loed?

1V Load 18 extremely craticai, must

v/be maintained ot all times.

VvV _Loesd 18 cratical, but occasional,
short-term failure 18 tolerable.

__Load 18 not very cratacai. Sys-
ter should support the 1080 __ 3>

0f the time.

hov wiil the soiar arrsy be mounted:
Ground:
Roof:
Fole:
other: Trailor

Any specisl instrusentation requiredi

plan if available. Ng

Are there any other specisl consider-
ations for the PPSt_Should be

Any special control syseteme required?

6:4nl-:gor+nkﬂe.
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USA-CERL PHOTOVOLTAIC POWEk SYSTEM
CANDIDATE APFLICATIUN SUKVEY

v

Installataon:

(UAW

DLEWEY PROVING G-ROUND,

Date: ?://ﬂo/f?—

keti.o:

Type of Applicetion: _MICRow AVE TOWERS Numper o1 ’:nes:_@
POC: MR, TJAMES DYER Fhone: _&o/~ &3/~ S Y/
Organization/Branch: ITNSTROMENTIMTI0A) BRrANCH

Person Completing Report:

PR PETER TEAGAAN

Site Dats

Latitude:

Yo°4e”

What are the diwmensions of the land

available for the solar array?

(Attach sate plan if svailable.)
NG LIMITS

What is the site accessibilaity?

___Excellent (Paved roac to the site;

v bGood (Dirt roed, not consistently
sble to handle trucke:

jﬁi;axr (May require 4 wheel drave
transportation;

4~ Poor (Helicopter or snimsl trene-
portation requared)

What is the daily sversge insolation
for the vorst-case month?

Nonth: Insol. (kihsint Lday): S 70O
Dec Brol £t

What ere the temperature character-
istice of the site, by month?

". Average hi:_76.27 Month:_JUL

¥het are the so0il conditions’

@. cley, etc.)

What 18 the saximum S8NOY BCCUBULIB-

tion? VA

Are there any special envaronmentaud

cCOongitione’

___Ocearn. envaronment (5alt vater
BpPrBYy/1MReT 10N /

__Coaetai envaronment (Sait vater
spray oniy)’

jﬁipeaert environsent (Airporne Sano
and dart)

__Jungle envaironment t(High teapers-
ture sno condenging humigaty’

Is special protection requiread
against:
Perching or nesting birds

Average lo: S#°F  Month:_ N AL

Rodentse/Small animels

20 year hi:_AMA 20 year lo:_pMA

Is the site in an ares of high
seisuic activity? ANO
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___Thext
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Load Characteristics

Nominal voltage required: AC/DC

11 AC, what frequency is required:
___Hertz «/- X

Whet range of voltage ie tolerable:
Hi: volts
Lo: volts

What is the peak load demand?’
Awperes
300VWette -~ SO0 W

Volt-Ampe reactive

Whet is the duration of the peak
demand?

_ _Instantaneouse

___Seconds

—_Rinutes

—_Hours

If the peak demand is a motor start-
ing load, vhat horsepover is the
motor? No

What is the total load demand?

?,mb'watt hours per day, or

—_Awpere-hours per day

___Continuous (24 hours per day)
samperes, or vatts

S0 Daytime load (X of totai)

JQ Nighttime load (X of total)

lan ' sten nsiderations

Is there s specified amount of energy
storage? 1f so, please list:
___Aupere hours @ ___vc.ts, or

3 Days sutonoay (Sunless operstion)

¥ill a building be available to house
" . batteries and electronics?! 1If so,
give dimensions and sttech building
plan if availsble.

what i1s the pattern of load demend!:
Loaa 18 the ssme everydey:
A4 HOURS PER DAY
Load pattern 18 veekiy a8 foliove:
RS, DUTY cYerLe PeER
NTEN r fower)
LoeCc 16 sesBONLAB.L (BNNUaL Cycuie::

Loac repeate 8 10i40VE:

What type of equipment ig being

povered?_ (o Mic yp wiave +Dw¢,§
?QJ:'\- of Ethenet é,dgm

Hov criticel 1s the loeda?

___Load 18 extremely criticei, must

v//be maintained ot all times.

VvV _Loed 1s cratacal, but occessgional,
short-terms failure 18 tolerable.

___Load 18 not very craiticai. Sys-
tex shouid support the ioeao __ %

0of the taime.

Kov wviil the soiar array be sountea:
Ground:
Roof:
Fole:

Any special ainstrusentation requireg:

Are there any other mpecial consider-
stions for the PPS?

Any special control systeme requiredr?
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USA-CERL PHOTOVOLTAIC POWEK SYSTER
CANDIDATE APFLICATIOUN SUKVEY

v

nstalistion:_ DUSWAY  PROVING: GRounD UT _ bate: _7/20/k7 _

kei.o:

Type of Applacation: REHQEE pATA Acdu: /7100 Numper o1 Szlesz_l_a
POC: __MR. Iames DYER Fhone: _ &9/~ 83/ - S¥/R
Organization/Branch: ENSTROMENTHATION [JRARC/

Person Completing Report:__ D~ FarEf T A4SAN

Site Dats

o /
Latitude: ‘/0 l/é Whet _gare the soii conditiong:
&@ cley, etc.)

¥hat are the dimensions of the land
available for the solar array?

(Attach site plan if available.) ¥hat i1s the meximum SNOV @CCuBULIS-
taon? A
¥hat is the site accessibility? Are there any speciali envaironmenta.
___Excellent (Paved roat to the site) COnA1tioONnE’
—bGood (Dart roed, not consistently ___Ocear. environment (5alt vater
/ able to handle trucke; Spray/i1mmersgion)
Y Feir (Mey requare 4 wheei drave __Cosetel environwent (Sait vater
/ transportation) . /npny oniy!
Y _Poor (Helicopter or anims] trans- Y _Desert envaronmsent (Airporne sano
portation requared) ang dart)
—_Jungle environsent (High tespera- 4
ture ano condensing humaigaty) ﬂ

What is the daily average insolation
for the vorst-case month?

Bonth: DEC Insol. Mﬁ?'-hhy): S 70
BIU/#*

¥Yhat ere the temperature character- Is special protection requirec %
istics of the site, by month? against:
". Average hi:_76. 77 Month: TUL Perching or nesting birds
Average lo: dg°#F  Month:__-JAMN Rodents/Smail animals ,
20 year hi:__ A& 20 yesr lo:_ MA Large snimals
__ Fungus ol
— Insects B
Is the site in an ares of high —_Thett
seismic activity? nNo ___Vandalisws
L DusT
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Load Characteristics

Nominal voltage required: 2 ACKEZ)

If AC, whast frequency is required:
___Hertz +/- X

Whet range of voltage 1g toleratle’
Hi: volte
Lo: volts

¥hat is the peak load demand?
___Awmperes

©bo-109 Wette
___Volt-Ampse resctave

Whet is the duration of the peak
demand?

___Instantaneous

___Seconds

—_Hinutes

—Hours

If the peak demand is s motor start-
ing load, whst horsepover is the
sotor? Lo

What is the total load demand? -
/Y00 - 2400 Watt hours per day,
_._Ampere-houre per day
___Continuous (24 hours per day)
superes, or vatts
__ Daytime load (X of totail)
___Nighttime load (X of total)

1] Systen nsiderations

Is there a specified amount of energy
storage?! If so, please list:
___Aumpere hours @ __ volts, or

\3 Days autonomy (Sunless operation)

¥ill a building be available to house
" . batteries and electronics? 11 so,

give disensions end attech building

plan if sveilable. Ao7 </KELY

¥hat 18 the pattern of loed demena:
Loaa 1s the seswe everyoay:

294 Hour> PE€ DAY
Load psttern ie veek.iy @8 foliove:

Loac 1€ sesBOnB. (anhuai cycie:

Loac repeate @ foii0VE:

Whet type of equipment 18 being
povered?

How criticel 1s the loesd?

___Load 18 extremely craiticei, sust
be msintsined st all tiwmes.

jfiLo.d as craitical, but occesional,
short-ters failure is tolerable.

___Load 18 not very cratacai. Sys-
tewr should support the loeo _ _
of the taime.

hov viil the soiar array be sounteo:
Ground: v

Roof:
Fole:

Any special instrusentation required;

Are there any other specisl consider-
stions for the PPS?

Any special control systeme required?’
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USA-CERL PHOTOVOLTAIC POWEK SYSTEM
CANDIDATE APFLICATIUN SURVEY

[y

Instslletion: [CoELE MRMY DPefeT . UT
e

Date: 7&0[ &3 _

ket.e:

n o”
Type of Application:_STVRAGE FACILITIES~-L&LOOS humper o1 satee: 0

POC: ___ MR, NATHAN WALKER Fnone: _&pnl- £33 &87|
Organizstion/Branch: ENEBRGY cOoRDIMATOR

Person Completing Report:

PR, PEITER TEAGAN

Site Dats
y
Letitude: Vv 40° e d®)

¥hat ere the dimensions of the land

available for the solsr srray?

(Atiach site plan if available.)
AR

¥het is the site sccessibilaty?

__Excellent (Psved roac to the site)

A~TGood (Dirt road, not consistently
sble ta handle trucke:

___Feir (May require 4 vhee. orave
transporteation’

___Poor (Helacopter or snimsl trans-
portation requared)

What is the daily average insolation

for the vorst-case month?

flonth: DEC Insol. (kiihrvet-rdey): S70
BrV/est

¥hat are the teaperature character-
istics of the site, by month?

". Average hi:_(O°F  Month: JULY

What are the soii conditione:

clay, etc.)

What 18 the maxiBum SNO¥Y ACCuBuUlId-
tion?

Are there sny speciai enviranmenta:

COnai1tilonse:

___Ocear: envaronment (5ait wvater
gpray/immergion;

___Cosetai environment (5ait vater
8pray onuiy!

gert environaent (Airparne Sano

and dart)

___Jungle envaronment (High tempera-
ture and condensing humagaty!

Is special protection required
against:
Perching or nesting bards

Average lo: QF°F _ Month:_JTAN

Rodents/Small anisals

20 year hi:_ A4 20 yesr lo: &4

1s the site in an ares of high
seisaic activity? MO

___Large animals
— Fungus

— Insects
—_Thett
___Vandaliss
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load Characteristics

Nominal voltage required: AC(E:J
11 AC, what frequency is required?
—_Hertz «/- __ 1

¥het range of voltage ig tolerable:?
Hi: volts
Lo: volis

¥hat is the peak load demand?
—_Awperes

~ (00 ¥Weatte or 300 w(?v)
___Volt-Aepe reactive

¥hat is the durstion of the peak
demand?

___Instantaneous

___Seconds

__Ninutes

Y~ Hours

If the peak demand is s motor start-
ing load, wvhat horsepover is the
sotor? NO

What is the total load demand?
v /440 watt hours per day,
____Ampere-houre per dsy
___Continuous (24 hours per day)
amperes, Or vatts
SO Daytime losd (% of totai)
JO Nighttime load (X of total)

n stem nsiderations

Iz there s specified amount of energy
storage?! If so, please list:
___Ampere hours ¢ ___volts, or

o3 Days sutonomy (Sunless operation)

¥ill a building be available to houme
" batteries and electronics? 1If so,
give dimensions and attach building
plan 1f available. ¥§§| PIME NSIONS
NOT AVA 1 LABLE
Are there any other special consider-
stions for the PPSY__ALRERDY

whst 1s the pattern of loed demand!:
Loaa 1 the seme everydey:

eSS AT &aYHRS 1%
Losd pettern ig veekiy 88 foliove:

LOBC )£ BEBBONA. BNNVEI cycie::

Losc repeate 8 foiiovs:

Wnet type of equipment 18 being

poveredi_ L\GHTING AND INTRVSION
—PETRCTORD

How criticel 1is the loesd?

V Load 18 extremely criticai, must
be maintained st all times.

“Losd 18 critacal, but occasionad,
short-terms failure 18 tolerable.

__Load 18 not very craticai. Sys-
ter shouid support the loso ___ X
of the tawme.

bHov wiil the soiar arrasy be msounteaq:
Ground: v~ (oR on ToP of <Totoo
Roof:
Fole:

Any specisl instrusentation requiredi

Any special control systeas required?

CompTTED TO EXTeNpING UTre )Ty

LINE TO Qo0 X6L00 SITES
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USA-CERL PHOTOYOLTAIC POWEK SYSTEM
CANDIDATE APFLICATIUN SURVEY

v

Installation:__ JOORBLE ARMY DEePoT, UT

Date: ?:/Zf'/f?

kel.#:

Type of Applicetion:_M/
POC:__ MR, NATHALD WALKER

TE 7#77N Kumper o1 Sivee: |

Fhone: _&0| - £33 - 249/

Organization/Branch: ENERSY

COORDINATOR

Person Completing Repaort: OR. PETER TEAGAKAN

Site Date

Latitude: ~ ‘/00¢Q,

What are the diwensions of the land

available for the solar array?

(Attach site plen if available.)
NA

Vhat is the site accesseibility?

_ _Excellent (Paved roac to the site)

_w~0Good (Dirt road, not consastently
abie to handle trucke;

_ _Feir t(Meay require 4 vhee. draive
tranaportation;

___Poor (Helaicopter or animel trane-
portation requaredy

What is the daily sverage insclation
for the vorst-case month?

Nonth: DEC Insol. (kMhrimt /day): 5 70
8TV /rs™

What are the tewperature character-
istice of the -139, by month?
Average hi:__ (O F HNonth:__JUtY

Whet are the soil condatione:’

. clay, etc.)

What a8 the maximum 8nov accumuis-
tion?

Are there any sgpecial envaronmenta.

conailtione:

__ GOcearn envaronmwment (5alt wvater
Sprey/i1mmereion.

__Coeetals envaronment (Seit water
Bpray oniy:
Desert envaronment (Airporne sanc
ang dart)

___Jungle envaironment (High tempera-
ture ana condeneing humidity)

Is special protection requirec
sgainst:
Perching or nesting barde

Average lo:_QR8F Month:_JTAN
20 year hi:__ A4 20 year lo:_ A4

Is the site in an sres of high
seisnic activity? .1

—_ Rodentg/S5wmail animails
__Large animais
___Fungue
___Insects
—__Thett

Vandaliswe

Tectical actavities
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haa _Aanae

josd Characteristics

Nominsl voltasge requared: AC<::)

1f AC, whet frequency ie required?
Hertz «/- X

What range of voltage 1e tolerable:
Hi: volte
Lo: volts

What i’ the peak loed demand?
___Awperes

R00 Wette 0 1200- lbcoW of PV
—_Volt-Ampe reactive

Whet ie the duration of the peak
demand?

—_Instanteneoue

___Seconds

___HMinutes

a't Hours

If the pesk demand iz a motor etart-
ing load, vhat horsepover is the
motor?

What is the total load dewmand?
4foo Watt hours per day,
—_Ampere-houre per day
___Continuous (24 hours per day)
amperes, Or vatts
~é31payt1le load (% of totai!
SONighttime load (% of total)

Balance of Syestewm Coneiderataions

Is there s specified amount of energy
storage? 1f so, pleage list:
___Ampere hours @ __ volte, or

Daygs sutonomy (Sunlese aperation)

¥Will @ building be available to house
batteriee and electronice? If mo,
give dimensione snd sttach building
plan if aveilasble.

What 18 the pattern of Joad demena:

Loeo 1s the geve everyasy: .
29 HRS pPER DAY e

Load pattern 18 wveekiy ®8 foliove:

Loac 1g sessOonB. (Bhhuai cycie::

LoBc repeate ae 10ii0VE:

What type of equipment 18 being
povered?

Hov criticel i1s8 the loed?

__Load 12 extremely craticai, must
be maintained at all tiwmes,

Y Losd 18 craitacal, but occasionai,
short-term failure 18 toierabile.

___Load 18 not very critacai. Sys-
tex shouid support the loao __ %
of the taime.

Hov wiil the goiar array be mountea:
Ground: —

koof:

bPole:

Any special instrumentation required:

Are there any other special consider-
ations for the PPS?

Any special control systeme required?
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USA-CERL PHOTOVOLTAIC POWEK SYSTEM
CANDIDATE APFLICATION SURVEY

\

Instsllestion: _ FORT HUNTER- LIGGETT. cA Date: ’7/3&/59-
—— —7
ket.s:
VAY  STATIS
Type of Applicetion: RANGE MEASURING SYSTEMS Numper o1 ':nes:__z
POC:__ MR, BRUWE COONS Fhone: __ 40§~ 365 ~S9//
Organization/Branch: LAXNSTROMENTHT1er0  CoMMAND
Person Completing Report: P PETER TeAGAN
te ts
o
Latitude: J(o ¥net are the so1i conditions:

. cley, etc.)

What are the dimensions of the land
svailable for the solar srray?

(Attach site plan if availeble.) ¥hat 18 the maxiwum Snov 8CCumuid-

oW MouNTAIN TOPS tion?

Vhat is the site accessibilaty? Are there any speciali environmentai

___Excellent (Paved roac to the site) CONG1tiOoONnE:

__Good (Dirt roesd, not consastently ___UOcean envaronment (5alt wvater
eble tc handle trucke: Spray/immersion)

__ Fair (May requare 4 wheei drave V (Coeetai envaironment (5ait water
transportation) . 8pray oniy)

éPoor (Helicopter or animal trans- —_Desert envaronmsent (Airnorne senc
portation required) andg dart)

- Jungle envaronsent t(High tempera-
ture ano condensing humigaty)
What is the daily sverage insolation
for the vorst-case sonth?
Nonth: PEC Insol. (kWheistidey): ©OCO

BTV /Ft
What are the temperature character- Is special protection requirea
istice of the site, by month? against:
Average hi:_~8|°F MNonth:_-JUL Perching or nesting birds
Average lo: “45°~ Month:__JAN — Rodents/Small animails . ‘
20 yesr hi:__ /% 20 yesr lo:_nA Large animais
—_ Fungus
— Insects q
Is the site in an area of high —Tnett |‘
seisnic activity? EAVLT ___Vandalise




Losd Characteristics

Nowinal voltage required: AC(::>
11 AC, whet frequency is required?
—_Hertz «/- X

What range of voltage ig toleratle:
Hi: volts
Lo: volis

¥hat is the peak load demand?
Awperes

O vette (PV)

Valt-Ampe reactave

Yhat is the duration of the peak
demand?

—Instanteneous

___Seconds

__Ninutee

—Hours

1f the peak demand is a motor stert-
ing loed, what horsepover is the
motor?

What is the totsl load demand?

—_VNatt hours per day, or

___Ampere-hours per day

—Continuous (24 hours per ~e;)
smperes, or vatts

—_Daytime load (% of totai)

—Nighttime load (X of total)

n stes Considerstions
Is there a specified amount af energy
storage? If so, please list:
Awpere hours € __ volts, or
c& Days autonomy (Sunlese operation)

¥ill @ building be availahle to house
. batteries and electronics? 1If so,
give dimensions and attech building
plan if available. AO

¥hat 1e the pettern of loaa demenc:

Loas 1e the same everyoay:

_DEPENDS oN FrE(d MANSJVERS
Load pattern 1s veekiy se foliove:

Loac 1e seasOna. (anhuai cycie::

Loac repeste 8e 1cilovs:

¥Wnat type of equapment 18 being
povered? & SOR I NG~
£ QU\PME DT

How critical is the loea?

___Load 18 extremely critacai,
be maintsined at all taiwmes.

j{LLo.d 18 critical, but occasaonal,
short-terms failure 18 tolerable.

___Load 18 not very cratacai. Sys-
tew should support the losa ___ 2
of the tiwe.

aust

Hov will the soiar array be mounted:
Ground: vl ]
Roof:
Pole:

Any special instrusentation required:

Are there any other specisl consider-
stions for the PPSY

Any special contral sygteme required?
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USA-CERL PHNOTOVOLTAIC POWEkK SYSTEM
CANDIDATE APFLICATION SUKVEY

FORT B |SP

Installetaon:

Date: (S//%/f?

EL PASO, TX

kei.9:

Type of Application:

'A _sTRTIoNS "

Numper o1 51192:2‘7'

POC:__DR. DPEMNNY KEITH Fnone:__ 945 — SE7 —~ Yo£R
Orgenizaetion/branch: PATA ACQUISITION
Person Completing keport: LA FRAMTZLS
Site Dete
-G {
Latitude: QB\ 48' Whet ere the Boi1l conditione’

¥hat are the dimensions of the land

svailable for the molar array?

(Attach site plen if available.)
UNCIkELY To BE SI2E citMyyT

¥hat is the site accessibilaty?
Excellent (Paved roec to the site;
bood (Dart roed, not consaetently
sble to handie trucke:
V/Feir (Mey regquire 4 wneei orave
transportation;
jf:Poor (Helacopter or snimel trene-
portation requaired)

¥hat is the daily average insolation
for the vorst-case month?

Month: DEC Insol. (k¥nrrwe oy ) : 1030. ¢

BT /rt"’

¥hat are the teaperature character-
istice of the site, by wmonth?
Aversge hi:_§O.57 HMonth: AQ&
Average lo:_ 43.0F Q"F Month: JAN)

20 year hi:_//2/F 20 year lo:_/ 7 e

Ie the mite in an ares of high
seismic activity?__ Op) li“JE”UO/
BT Mo ACTIViTE

(Sandy, claey, etc.)

whet 16 the maximum 8ROV AaCCumulb-
tion? o2 NCHES

Are there any speciei environmentail

COnGil10hE!

___Oceern envaronmwent (58lt vater
BPTBY/3BMETE1O0N

___Coeete.s envaronwent (Seit water

pray oniy.

_V Desert envaronaent (Airporne Bano
snag dart}

___Jungle enviraonment (High tempere-
ture ano condengang humigitly)

Ie special protection reguireo
against:

__Percnino or nesting bards
V Kodents/Smail snimais
___Large animais

__Fungue

_ lneects

__Tneft

__ _Vandalismw

__Tactical actavities

41
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Load Characteristice
Nominal voltage requared: 5§é; Aﬁ(:;D

If AC, whet frequency 1e required’
___Hertz </~ X

Whet range of voltege 1e toleraple’
Hi: volts
Lo: volts

What is the pesk load demwsnd?

A _Awperes
CY wetie

Volt-Ampe reactive

Whet is the duration of the peak
demand?

___Instantaneous

___Seconds

—Hinutes

___Hours

If the peak demand is e wmotor stert-
ing loed, what horsepover 1ig the
motor?

What is the total load demand?
Watt hours per day, or

___Awpere-hours per day

___Continuoue (24 hours per day)
amperes, Or wvatte

/00 baytiwme loed (% of totai)

___Nighttime load (X of total)

Belance of Syetem Coneiderations

Is there & specified smount of energy
storege? If sp, please list:
___Ampere hours € ___ volte, or

-3 Daye autonomy (Suniess operetion)

¥Will a building be available to house
batteries and electronice? If so,
give diwensione and sttech building

What 18 the psttern of loed demsno!:
Loeo 1e the sewme everyasy:

Load pettern 18 veexkiy 88 foliove:
YAm - SPM (9 HoURS) PER
DAY SEVELD DAYS PER WEEEL

LoeC 1E BEEBONLEB.L 'BNhNUal cycie:

nNo

LOBC TepeBlLE BE I0GJILOVE:

Wnhet type of equipment 18 being
povered’_ RANGE MEASUR I NG
SYSTEMS

Hov, criticel 18 the loed?

_gfioad 1e extremely cratiaceli, wmusl
,be mainteined et all taimes.

_Y Loed 18 craticel, but occesionsal,
short-ters fsilure 18 toierabpie.

—_ Loed 18 not very craiticai. Sye-
tex 8hould suppOrt the loso __
of the time.

ho¥ viil the goiar array be mwountec:
Grounc:
koot :

Peree- OV TRALWORL

Any Bpecia! 1nBtrumentetlon regquirec:

pisn it .vailuble.()nlﬂ<CEj

Are there any other specisl congider-
stions for the PPSY__MusT RBE

Any special control systéme regquiredr

ModLE AND  NATTEADED

OPERATION
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USA-CERL PHOTOVOLTAIC POWEK SYSTER
CARUDIDATE APFLICATIUN SURVEY

Y

Instelletaion:

FORT _ BLISS X

bate: ;i'z.f?f/&? _

rei.r:

TTER
POWER. _3JUPPLY

Fo
FoR _ WATER weclSsS

ERGEWC

Type of aApplicetion:_BATTERY C(MARGERS

humper o1 Saites: ifﬁ

POC:__EMILIO ESCALDCN Fnone: _ 345 -S&f~ 0o 7
Organization/branch: ENEROY CONSERVATION
Person Completing Report: L\SA  FRANT2IS

Site Dete

Elo- "‘&' CB"W? ELEVATIC

Latitude:

¥hat are the dimensions of the land
svailsble for the molar array?
(Attach site plen if evaileble.)
NO _SizEe LT

What is the site acceseibilaty?

__ Excellent (Psved roec to the gite)

_z:ﬁood (Dart roed, not congigtently
eble to handle trucks:

Feir (Ney require 4 wvnee) Qrive
transportation;
Poor (Helicopter or animel treane-

portetion required)

¥hat 18 the dmily average insociation
for the vorst-case month?

Bonth: D&C. Insol. (
BTV P12

¥hat are the temperature character-
istice of the site, by month?
/.verage hi: 0. SOE Bonth: __AU&
Average lo:_43.6°F Ronth: JAN
20 year hi:_/;3°F 20 year lo:_ /7%

le the smite in an ares of high
seismic activity?_ON A FAULT
BuT e ACTIViTY

) [g§0.+

A j Wnet_sere the soii conditiong:

cley, etc.)

Whet 168 the maximum ENOV ACCUPULB-
taoen?

Are there any special envaironmentau
CONCstA0NE"

__Ocearn envaronwent (5alt vater
BPTBY/1BMEerEe1on .
__ Coeetel envaironment (Seit vater
prey oniy’
_V _Desert environsent (AArporne S8rno
ana dartv)

Jungle environment (Hign tewmpere-
ture sno conaenging humigaty!

Ie special protection reguirec
sgainst:

___Perching or nesting birds
__ Kodents/5mail animals
___Large snimais

__ Fungue

__ Ilnsects

___Tneft

yVYandalisw

Tactical activities

X INCHES MAX FoR Y HRS .

h |




S 24V
eiht ’av

koad Charscteristice ;b + 3aVv
one

oV
Nominal voltage required: AC(::)

1f AC, vhet frequency 1& required:
Hertz «/- X

Whet range of voltege i1e tolerstle:

Hi: 3& volte
Lo: gg volts

What ie the peak load demand?
yﬁ Awperes
Zg Wette

Volt-Ampe reactave

¥hat ie the duretion of the peak
demand?

___lnetentaneous

___Seconds

- Minutes

[ Hours

If the peak demand is » motor etert-
ing load, wvhat horsepover 1g the
motor 1

What is the total load demand?

ZZ_Uatt hours per day, or

—_Ampere-hours per dsy

___Continuoue (24 hours per day)
smperes, Or vatte

;ﬂlpaytlne load (% of total)

_CONighttime load (X of total)

Balence of System Congiderstions

Is there & specifiied smount of energy
atorege” 1f mso, please list:
___Ampere hours € __ volteg, or

__ Days autonomy (Sunlege operetion)

Will @ buillding be aveilable to houee

batteries and electronice? 111 =mo,

give dimensione and sttech building

plan if aveilable. RooH AVAI(ABLE
FF NecEDdED

Are there any other special consider-

stione for the PPST_VAMDALISH ~

what 18 the pattern of loso demena:
Loea 15 the Ep®me everyosy:
ONICE PER WEEx
Loaa pettern 1e veexly a8 1olliove:
— ONE START PER WEEK - SAME
EACH WEEL
Loec 1E BEBBUNLE.

NO

tannuai cycuies:

LOBC TepealE BE 1U.LLIOVE:

ESE NG&I N
&0~ 90 hsf

Wnet type of equipwent i1g being
poveredt OV GASOLINE ERS/NES ( Iol_)

Hov criticel i1e the loed?

. _Loed 1g extremely craticai,
be mainteined at all times.

J{LLoad ig cratacal, but occeeionail,
short-term failure a8 toierable.

__ Load 1s not very craiticai. Sye-
ter 8hould BUppOrt the ioeo __ %
of the tiwe.

nuet

ho¥ viii the goiar srrey be mounteo:
Grouna:

Koof: ON RooF of WAIER TOLER 3|d3(14’x020')
Fole:

Any Bpecisl ingtrumentatlon reguirea:

Any epeciul control systeme requiredr?

) s THROWA)Y 3 kit
W N, O - TiNE
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USA-CERL PHOTOVOLTAIC POWEkK SYSTEM
CANDIDATE APFLICATIOUN SURVEY

FORT  BLISS

Installetaion:

EL _PASO _ TX

kel.s:

CLERRANMCE C16HTS

O ELEVATED WATER THNKS

Type of Applacetion: CLEARANCE

LIGHTS

POC: EMILIO ESCANDOA

G1S~ S~ R R

Fhone:

Organizetion/Branch:

ENERSY CONSER K TN

Late: &/ /2/5 >

hNumper o1 blteszli

Person Completing kepart: L15A

ECRANLTZIS

Site Dats

e /
Letitude: 3l 4&

What are the diwensions of the land

available for the solar array?

(Attach gite plen if avaeilsble.)
LMo  s/25 csrMsT

What is the site acceseibilaty?

__ Excellent (Paved roac to the site:

_Good tDirt roed, not consistently
able toc handle trucke:

___Fear (Mey require 4 whee. darave
transportation:

___Poor (Helicopter or animal trans-
portation requared)

¥hat ie the daily average insolation
for the vorst-case monthf?

Month: DEC. Insol. (kMhasimiiday): (020, 7
BTU/FTZ

What are the temperature character-
istice of the site, by msonth?
Averege hi:_&SO.S5% Month:_ 46

What are the 2011 conditioner
w@ clay, etc.)

What 18 the maximum 8nOov accumulib-

taon?_ Q' TANCHES mMAK

Are there any gpecial environmentau

CONncitlone:

_ _UOcearn envaronment (5alt water
8pray/immergeion;

_ _Coeeta: envaironwment (Salt wster
Bpray onuiy.

V _Desgert environment (Alrporne saeno
andg dart)

__Jungle environment (High tempera-
ture ana condenging humidity)

Ie special protection requirea
against:
Perching or nesting birds

Average lo:_434(  Month: JAV
20 year hi: _/12F 20 year lo:__j 72/

Ie the site in an area of high
seismic activity? _Jr & FAUCT
BYT po ACTiviTy

__ Rodente/S5wmail animails
—_Large animals
__Fungus

__ Insects

__ Thext

andaiiam

___Tactical sctavities

5
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Load Charescteristice

Nominal voltsge required:_|oO DC

1f AC, whet frequency ig required?

@0 Hertz «/- [b1%

¥hat range of voltage 1ie toleratle:

Hi: volts
—_— /-
Lo: volts / IOZ

¥hat is the pesk loed demand?
Awperes

SO0 Vette
Volt-Awpe reactive (QE&LSTNE

LoAp)D
What ie the durstion of the peak
demand?
__Inetentaneous
___Seconds
Minutes
Hourg CONSTAMNT

If the peak demand is 8 motor stert-
ing load, vhat horsepover ies the
msotor?

What is the total load demand?
A 000 Watt hours per day, or
/00, % Awmpere-hours per day
__ Continuoue (24 hours per day)
smperes, or vatts
\iélpaytxne load (% of totail:
SO Nighttime load (X of total)

Balance of System Considerations

Is there s specified amount of energy
storage? 1f so, please list:
___Ampere hours @ ___ volts, or

X _Days autonomy (Sunless operation)

¥Will a building be mvaileble to house
batteries and electronice? If mo,
give dimensions and sttech building
plan 1f available. yE%S

what 1g the pattern of loaa dewmena:

Loes 1e the seme everyasy: _\/ES

Load pettern 18 wveekiy a8 foliove:

Loac 1 BesBONLEB. \&NNDUal Cycie::

LORC repeats BE 10140VE:

What type of equapwment 18 being
povered?__ CLEMRRAMCE L1675

Hov criticel ie the loed’

_ Loed 18 extremely craticeil, wmust
be mainteined at all taimes.
Load 18 critical, but occaeional,
short-term failure 18 tolerable.

___Load 18 not very craticai. 5Sys-
tex ghoulid support the icao _ %
of the time.

Ho¥ wiil the soiar array be mounteo:
Ground:

koof: o RooF  oF WATER TokER
Fole:

Any special instrumentation requirec:
TNVERTER [\ USE SAME
AL LIGHTS.

Are there any other speciel consider-

atione for the PPSY_VAMNDALSAM 14/
SVMMER AND VERY MEt

Any special control systeme required?’

WINS )Y TiMES PER YEAK
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USA-CERL PHOTOYOLTAIC POWEk SYSTEM
CANDIDATE APFLICATIUN SUKVEY

\

Installation: &RT RUACHUCA vate:  &/13 J'?._.

—SI1efRA  VISTA WY . he1.s:

Type of Applacetion: RualLE PA omcl Ll&lﬂ‘s humper o1 ’:nes:_j_

POC:____ MR, ToOM COCHRRAN Fhone: GO2 ~S38—~ /¢ Yol
Organization/Branch: CONTRACT MANAGEMENT

Person Completing Report: LISA  FRAAITZ!S

Site Date

©
Latitude: 3l 30 Hna.i re the goll conditione?

cley, etc.)

What sre the dimensions of the land
availsble for the solar srray?

(Attach site plen 1f availsble.) Whet 18 the maximum BnNO¥Y &cCCuBuid-
No __S12E  CimITS tion? E TncHes

Vhat ie the site accessibilaty? Are there any special environmentau

_V Excellent (Paved roac to the mite) congitione:

__ Good (Dirt roed, not consastently ___Ocearn envaronment (5alt vater
sble to handle trucke: Bprey/immergion)

___Fair (Mey require 4 vhee. draive _ Coseetal environment (>5ait water
tranaportastion; . pray oniy)

___Poor (Helicapter or animsl trane- Desert envaironmsent (AMTDOTrne S8no
portation requared) ana dgart)

—Jungle envaronment (High tempera-
ture anc condenging humiaity!
What ie the daily sversge insolation
for the vorst-case month?

Month: PEC Insol. ethrietsidey): (/00

BTV/F1*
¥hat are the tesperature character- Is special protection requirea
istice of the site, by month? against:
Average hi: Zzof Month: JURVE Perching or nesting bairde
Average lo:_2§°F HMonth: _JAMN Rodents/Small animals
20 year hi:__ 7 20 year lo: 4 ___Large animais
—_Fungus
—_Insects
Is the site in an sres of high —_Theft
seisuic activity? NO ___Vandaliswm
M RHeH WINDS

v LIGHT NN
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Load Characteristice

Nominal voltage required:_ | R0 éj)bc

what 18 the pattern of loaa dewenc:

BUT CouLD CONVERT To D 6‘:’51'Eﬁ1.oaa 16 the seme everyaay:_y_és__

1f AC, whet frequency is required?
QO Hertz +/- X

Whet range of voltage 1f tolerable:

Hi:_ &S wvolts
Lo:_ (OS5 volts

What is the peak loed demand?
Amperes

1100 Vette
Volt-Awpe reactive

What is the duration of the peak
demand?
__Instantaneous

Seconds
znxnutes(FwR TimMmES PER DA-‘()- PA
4 Hours (LI6HTS)

If the peak demand is a motor start-
ing load, vhat horsepover is the
msotor? NO

What ies the total load dewmand?
S@O0 Watt hours per day, or
___Ampere-hours per day
WA Continuous (24 hours per day)
swperes, or vatts
{QELDlytxle load (% of totail)
70 Nighttime load (X of total)

Balance of Systes Coneiderations

Is there s specified smount of energy
storage? If so, please list:

O Amspere hours ¢ __volte, or
/-3 Days autonomy (Suniesg aperation)

¥ill s building be available to house
batteries and electronica? If mo,

give disensions end attach building
plan if availsble. YES, CHORINE

Load pattern 18 veekiy as foliove:

Loac 1€ seascna. (annuai cycie::

Loac repeate ae foilovs:

Wnat type of equipwment 18 being

povered? LIC _ _ADKESS
UeLE L/ &

Hov criticel i1s the loed?

___Load 18 extremely criticai, must
be maintained et all tiwes.

V Loed as cratacel, but occaseionai,
short-ters fallure 18 toierable.

___Losd 18 not very craticai. Sye-
tex shouid support the ioeo ___ %
of the tiwe.

ho¥ will the soibr array be ®sountec:
Ground: "

koot :
Fale:

Any special instrumentation required:;

RooM NEARSY ((€'x /0’ FLooR ARER
ArTe there any other special consider-
astions for the PPS?

Any special control systeme required?
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USA-CERL PHOTOYOLTAIC POWEK SYSTEM
CANDIDATE APFLICATIOUN SUKVEY

\

FORT HUACKUCA

Installetaon:

SIELCRA VISTHK

vare: §/13/87
/e

AM Kel.8:

GIOBAL._oS(7/0nNiINe SIBTEM (GF5)

umber 01 Saitee: i

Type of Applicetion: MUK SATELLITZE oy HouNTAIL TOPSN
POC:He. DANA  HACRIMA Fhone: 02 = S35 ~-¢50

Organization/Branch:

US ARMY E(CECTRO

Person Cospleting Report:

LISA IR T2LS

ite Dats

3/°20

Latitude:

Vhat are the dimensions of the land
available for the solar array?
(Attach site plan if svailable.)
DOT  AvRieABLIE AT THIS TIAE

What is the site sccessibilaity?

___Excellent (Paved roao to the site)

___Good (Dirt road, not coneistently
able to handle trucke,

Feir (Mey require 4 whee. drave

transportation:

j{:foor (Helacopter or anamal trane-
portation requared)

What is the daily average insolation
for the vorst-case month?

Month: DEC Inlol.(.m;/:l.l‘_id.y) :_{1ocC
H

Yhat are the temperature character-
istice of the site, by month?
". Average hi:__ §S°F mMonth: _JUCLY

¥het are the soil conditiong:

, clay, etc.)

GROU STEEFP- Lo)

Whaet 18 the wmaximuwm Bnov accumuis-

tion? 1 FANCHES

Are there sny gpecial envaronmentai
CONOi1tionE:
(Ocear, environment (5alt water

spray/immergion;
___Coagtai environment t(Seit wvater
pray oniy)
V Deeert envaironment (Alrporne gseno
ana dart)

Jungle envaironment (High tempera-
ture ana condeneing humigaty)

Is special protection requirea
against:
Perching or nesting birds

Average lo:_ /J°F HMonth: d&

20 year hi:___ 7 20 year lo:__ 2

Is the site in an srea of high
seisnic activity? NO

49

Rodents/5mall animals
Large aniwmalse
Fungue
Insects
Theft
Vandalisw
X Hien wiINDS
V. LIGHT WING
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oad Characteristices
Nominal voltage required: R0 6§/DC

11 AC, what frequency is required?

(OHhertz +/-0.5° %

Whet renge of voltege ie toleresble:

Hi: liLS volts

Lo: volts

What is the pesk load demand?
Awperes
/1080 VWetts
/- @Volt-Anpe reactive

What is the durastion of the peak
dewmand?
___Instantaneoue
Seconds
:Ethnutes
—__Hours

If the peak demand is a motor stert-
ing load, vhat horsepover is the
motor? NO

What is the total load demand?
—__VWatt hours per day, or No SCRE
—__Awpere-hours per dsy
—_ Continuous (24 hours per day’
amperes, or vatte
Daytime load (X of totai!
20 Nighttime load (X of total)

Is there a specified amount of energy
storage? 1f so, please list:

Ampere hours & __ volts, or

Dayg sutonomy (Sunlese operation)

¥ill a building be available to house
batteries and electronics? 11 =o,
give diwmensione and attach building
plan if asveilable. NO

what 18 the pattern of loasd demanda:
Loeo 18 the seme everyaey:

Y o% Nis

Load pattern 18 veekiy 88 foliove:

Loac 1€ seaBOnB. (@Nhuai cycie::

SAME. YEAR AROVMD

Loao repeate Be foiiaQve:

¥hat type of equipment 18 being
povered?

How criticel i1s the losa?

_g:load 18 extremely criticai, must
be mainteined ot all tiwmes.

__Load 18 cratacel, but occaeionsad,
short-terms fairlure 18 tolerable.

___Loed 18 not very craticai. Sye-
tew® shouid support the ioaa __ X
of the time.

Hov wiil the soiar array be sounteaq:
Ground: —

Rooi:
Fole:

Any specisl instrumentation reguired:

Are there any other special consider-

ations for the PPSY_MysST BE
Ep&IﬂE&j;

Any specaial control systemsse required!

50
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USA-CERL PHOTOVOLTAIC POWEK SYSTEHM

CARDIDATE APFLI

v

FoRT HUARCHUCA

Ingtalletaon:

CATIUN SUKVYEY

SIERRA  VisTA . M

ke1.¥#:

Date: 8’['%5’7‘_

Type of Applicetion:_MoBite FIRIVE RANGES

Number o1 5Si1tee: 30 MoToRS

POC: MR. CHARLES WHITAKE R

Fhone: Go2 — S3&-F5Y/7

Organizetion/Brench:

RAverZ  ConrRol

Person Completing Report:

1S FRANT2/S

Site Dats

Latitude:

3/ 30

What are the dimensions of the land

available for the solar srrey?

(Attach saite plan if availeble.)
O S/Z2L£ i MiTS

¥het is the site accessibilaty?

___Excellent (Paved roasc to the site;

J::bood tDirt roed, not consistently
sble to handle trucke:

__Feir (Mey require 4 vhee. drive
transportstian;

___Poor (Helacopter or animal trane-
portation requared)

¥hat is the daily sverage insolation

for the vorst-case month?

Bonth: DEC Insol. ¢(kihsimt<day): [{OC
3TU/FT™

What are the temperature character-
istice of the site, by wonth?

" Average hi:___%22% HKonth: JUME

What are the so0i1l conditione:
@. , cley, etc.)

What 18 the maximsum 8NOY ACCuURULB-
tion? T IMNCHES

Are there any special envaronmenta.

COncitione’

_ __Ocearn envaronment (5ait vater
BprBey/immergion;

__Coeetai envaronment (>5ait water

(}pray oniy)

_VY'besert envaronment (Airnorne seno
and dart)

___Jungle envarcnment (High temspera-

ture ano condenging humigaty!

Is mpecial protection requirea
sgainet:
Perching or nesting birds

Average lo:__35°F HMonth:__ JAN

Rodents/Small animals

20 year hi:__° 20 year lo:___ 7

Is the site in an eres of high
seismic activity? NC

51

___Large animais
__Fungue
—_Insects
—_Thext
___Vandalism

~Z BOLLETS
e HT INGE

X Mrepqp WIVDS
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Load Characteristice

Nowminal voltage required: E;\/K§>DC
For MoTors DC RELAYS

1f AC, whet frequency is reguiredr
—Hertz +/- _ X

Whet range of voltege 1e talereble:
Hi: volte
Lo: volts

W¥hat is the peak load demand?
5~ Awperes

&Ovetts

__Volt-Ampe reactive

¥hat is the durstion of the peak
demand?

__Instanteneous

___Seconds

___HNinutes

—_Hoursa

If the peak demand is a wmotor start-
ing load, vhat horsepover is the
sotor?

What is the total load demand?

>1Owatt hours per day, or

___Ampere-houre per day

—_Continuous (24 hours per day)
amperes, or vatts

___Daytime load (X of total)

___Nighttime load (% of total)

Balance of Systes Consideratione

Is there a specified smount of energy
storage? If so, please list:
__Ampere hours @ _ volts, or

1-Z Days autonomy (Sunless aperastion)

¥Will & building be available to house
batteries and electronice? 11 sa,
give dimensione and sttach building
plan 1if aveilsble. UNCIKECL)

what 18 the pattern of load dewmana:
Loea 1e the eame everyaey:__ NO
_O-8 WS FeR by

Load pettern 18 veekiy ®s foliove:

Two payrs FER WEEK

Loac 1 sessona.l (anhuai cycie:

Ao

Loac repeate Be faliOvE:

No PATTERA

Wnat type of equipwent 1g being
povered!? MoToRS FoR M3IAN
TARGETS

How critaical ie the loaa?

___Load 18 extremely craticei, must
be maintained at all taiwes.

kf:Load 18 cratacal, but occesional,
short-term failure 18 tolierable.

___Load is not very craticai. Sye-
tew shouid support the ioes __ 2

of the tiwme.

How will the goiar array be mountea:
Ground: (el

koot :
Pole:

Any specaal 1nstruﬁentatxon requirea:
REMoOTE LOPTROL MyeHT

RBE  pEesiLedD

Are there any other special consider-
ations for the PPS?

Any special control systeme required?




USA-CERL PHOTOVOLTAIC POWEK SYSTEM
CANDIDATE APFLICATIOUN SURVEY

\

Installation: fber WACWUC-A— Date: ?//JAC;‘

SICERA viISTH, A Kel.#:__

EOWEK ELECTRoNIC TEST1845 ZQUL«E

Type of Applicstion: MoBILE GENE RETORS Numper o1 Sites: &,000
PoC: ML PANA HARR) WAL Fhone: &02.-S3& -~ @70/
Organization/Branch: US Ay ELECTEoAIC FROVINVG GROVND
Person Completing Report: LIS/ FRANTZ/IS
ite ts

Latitude: (3/230

¥het are the dimensions of the land

¥het are the so1i conditions?’
@)@ clay, etc.)
available for the solar srray?

{Attach site plan if asvailasble.) ¥hat as the maximum 8nOv &CCUBULS-

M TRANOL 3/2£ tion? §— R _ICHES

¥hat is the site accessibilaty? Are there any special envaronmental
Excellent (Paved roac to the saite! conaitione:

__Good (Dirt road, not consastently

/ sble to handle trucke:

¥ Feir (Hey require 4 vheeli drave
transportation;

éoor (Helicopter or animal trans-
portation required)

¥hat is the daily sverage 1insolation
for the vorst-case month?

Ronth: DEC Insol. (kéhrsetsday): //OC
BTU/FTZ‘

¥What are the temperature character-
istics of the site, by month?

Ucear: envaronment (Salt vater

Spray/immergion)

__Coestai envaronwment (5Sailt vater
pray oniy)

U/ Degert envaronsent (Alrborne seno
ang dart)

Jungle envaironwent (High tempera-
ture ano condensing humaaity!

~ Moontaivs

Is special protection requirea
against:
Perching or nesting birds

Average hi: 4 Month: ‘J UNE
Average lo: /_ NMonth:__ "IN

Rodents/Small anisals

20 year hi: 20 year lo:

Large animals

ls the site in an ares of high
seisaic sctivity? MO

53

—._Fungus

___Insects

—_Tnett

___Vandalisms

X vosT
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Load Charscteristics
VARIES

Nominal voltage required: DbC
1f AC, whet frequency is required:?
LOnertz +/- X

What range of voltage ig tolersble:
Hi: volts
Lo: volts

What is the pesk load demand?
Amperes

GO Watis — SO kW

Valt-Aspe reactive

What is the duration of the peak

demand?
___Instantaneous
___Seconds

___Minutes VARIES
—_Hours

1f the peak demand is a motor stert-
ing load, what horsepover is the
motor?

What is the totsl load demand?
J400-_ Matt hours per day, erto YOO klhs

—__Ampere-hours per dasy

__ Continuous (24 hours per day)

amperes, or vatte
__ Daytime load (X of totai)
___Nighttime load (X of total)
n f Systes Considerations

Is there s specified amount of energy
storage?! If so, please list:

Ampere hours @ volts, or
‘iﬂbuyl autonoey (Sunless operation)

¥1ll a building be available to house
‘. batteries and electronica?! 1f so,

give dimensions end attach building

plan 1f availsble.

whetl 18 the pattern of load demenda:
Loea 18 the same everyasy:

Losd pettern as veekiy as foliovs:

32_DAYS PEL WEEK

LoaC 1 se&esoOnal

A2

tanhuai cycuie:

Loac repeste ag follove:

Wnat type of equipment 18 being
povered? 2. CE
VIPMGMT  AND

PoweR (ST wndEF LED)

ETHNC=_
ReMore

How critical 1e the losa?

:::Lond 18 extremely craticsi, must
e maintained at all times.

Y Loesd 18 craticel, but occasaionai,
short-ters failure 18 toierable.

___Load is not very craticai. Sye-
ter shouid support the ioat ___2
of the time.

hov vilil the soiar array be sountea:
Ground:
Roof:
Fole: .
= ON TRAICORK_

Any special instrumentation required:

Are there any other speciel consider-
stions for the PPS?

Any special control systems required?

MNUST BE  POLT ASCE
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USA-CERL PHOTOVOLTAIC POWEK SYSTEM
CANDIDATE APFLICATIUMN SURVEY

)

Installetion: FORT  HUACHUCA

SIERRA _VISTA

MM ket.s:

Date: ?Z/Bé Z‘

Type of Applacation: AAD/O X/é£7fz<5/ﬁﬂ6( VP A_Numper o1 Sitec:
Poc: ___MR, PANA HARR; MAN

PWEKR

Organization/Branch:_{QS ﬁﬁﬂg ég&?‘/eoggc PRoOY, 6—67(0#/(/1)(57'5:5p~40)

Person Completing Report:

Phone: _ 02 — S35 ~&920/

ERANTZLS

ite ts

Latitude: LB/ 0_30

Vhat are the dimensions of the land
available for the solar array?
(Attech site plan if available.)

Mo AvrfictmcsE

What is the site acceseibilaity?

—_Excellent (Paved roac to the site)

—_Good (Dirt road, not consistently
sble to handle trucke:

___Feir (Ney require 4 wvheeli drave

u/// transportetion;

Poor (Helacopter or animal trens-

portation requared)

What is the daily sverage insolation
for the wvorst-case msonth?

Bonth: 22(.1n.ol.(klh=$7§¢€,¥4. _lhoo

What are the temperature character-
istics of the site, by month?
Average hi: Eé F fonth: JoLy

vhet are the scil condiationg?
(Sandy.(rocki) cley, etc.)

what 18 the maximum 8nov sCCumuis-

tion? 12 INCHES

Are there any specisi environmentai

CONRCit1ONE!

___Ocesn envaronment (5Salt vater
Sprey/i1mmergion:

___Coeetai envaronment (Salt vater

pray oniy) '

_Y Desert envaronsent (Alrporne seno
ang dart) Mou N TAINS

___Jungle envaronment (High tempera-

ture anc condensing humidaity) '1
Is special protection requirea ' !!
against:

Perching or nesting birds

Average lo: [ Month: _\J/ “JTAN)

Rodents/Swmall animals

20 year hi:__ 7 20 year lo:_7

Large snimals

Is the site in an ares of high
seismic activity? No

55
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___Fungus
— Insects
—Theft
___Vandaliss
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Load Charscteristics
Nominal voltage required: RO ACAE:)

1f AC, whet frequency is required?
___Hertz /- X

Whet range of voltage ie tolerable:
Hi: volts
Lo: volts

What is the peak losd demand?
Awperes

&0 watte

Volt-Ampe reactive

¥hat is the durstion of the peak
dewmand?
__Instantaneocue
___Seconds
Minutes
Hours

If the peak demand is a motor start-
ing load, wvhat horsepover is the
sotor ?

What is the total load demand?
7200 Watt hours per day, or
—__Awmpere-hours per day
__ Continuous (24 hours per day)
sawperes, or vatts
100 Daytime load (% of total)

—_Nighttime load (X of total)

Balance of Systes Considerstions

Is there s specified smount of energy
storage? 1f so, please list:
_—__Ampere hours ¢ ___ volts, or

33 Days autonosy (Sunless operation)

¥Will a building be available to house

" . batteries and electronics? 1If so,
give dimsensions snd sttech building
plan if available. NO_

what 18 the pattern of load dewmana:
Loss 18 the Beme everydsy: ¥g§§

Load pasttern 18 veexiy @8 foliove:

P HLS PEL DAY [ SEvEAN

DAts PR wEER (?AM=4rM)

Loec 1& sessonal (anhual cycie::

MNO

LoaGc repeate ae foilOVSE:

What type of equipment 18 being

poveredi_ RADIO REPEATES
AT TV HiLe

Hov critical is the losa?

Jﬁ:ﬁO.d ig extremely criticei, must
be maintained st all times.

___Losd 18 cratacel, but occasional,
short-terms failure 18 tolerable.

___Load 18 not very cratacai. Sye-
ter shouid support the ioea __ >
aof the tiwme.

hov wiil the soiar array be sounted:
Ground: —

Roof:
Pale:

Any special instrusentation requiredi

Are there any other specisl consider-
stions for the PPS?

Any mpecial control systeme required?
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USA-CERL PHOTOVOLTAIC POWEk SYSTEM
CANDIDATE APFLICATION SUKVEY

v

Installetion: FORT

HUACKULCA

vate:__ &/ /3(<f7'_

SIEQRA VISTA NvM kei.s:

BARTTERY CHARGERS ol

Type of Application:_ AVIoMATK. TAMNK TARGET SYSi- numper o1 Sites: 3O

POC:_ NR, CHARCLES (OHITHKER

Fhone: 02 -535— &7 #

Organization/Branch:

RANGE COMNTROL

Person Completing Report: <15

FRAAIZ4S

Site Date
[o)
Latitude: 3l 320

What are the dimensions of the land

available for the solar array?

(Attach site plan if availsble.)
Mo SizE LiMiTS

What is the site sccessibilaty?

__ Excellent (Paved road to the sate:

" 6Good (Dart roed, not coneistently
sble to handle trucke:

_(Fnr (Mevy require 4 vheei drave

tranaportation; .

___Poor (Helicopter or animal trans-

portation required!

¥hat is the daily sverage insolation
for the vorst-case month?

Nonth: DEC Insol. (k¥Whr7e*78wy):_) 100
BTV /FT™

What sre the temperature character-
istics of the site, by month?

. Average hi:__¥25F HNonth: g‘ggﬁ’
Average lo:_2£9  Month:__ JA
20 yesr hi: ! 20 year lo:__~

Is the site in an area of high
seisnic activity? NO

57

¥hat_sere the 801i conditions:
M) clay, etc.)

what 18 the maxiwmum S8nOV B8CCumuLIBl-
tion? € TUCHES

Are there any speciai environwmentau

conaitione:

___Ocean envaronment (5ait wvater
SpPrey/1mmergion.

__ Coeete: envaronwent (Sait vater

prey onuiy!

VYV Desert environment (Alrborne senoc
anda dart)

___Jungle enviraonment (High tempera-
ture ana condenging humaigaty!

Is special protection requireo
againet:

___Perching or nesting birds
—__Rodents/Smail animails
___Large snimails

___Fungus

—__Insects

— _Theft

___Vandaliswm

& Hien WiDS

M LIGHTWINSG




Load Characteristice

Nowinal voltage required: AC/DC
1f AC, whet frequency ie required:?
Hertz «/- X

What range of voltege 1e tolerstle:
Hi: volts
Lo: volts

¥hat is the peak load demand?
___Awmperes NOT  AVARILABLE
__ VWette

___Valt-Ampe reactive

What is the duration af the peek
demand?

___Instantaneous

__ Seconds

___HKinutes

24 Hours

If the peak demend is a motor start-
ing load, whet horsepover is the
sotor ?

Whet is the total load demand?

__ V¥att hours per day, or

___Ampere-hourse per day

___Continuoue (24 houre per dey)
amperes, or vatts

__ Daytime load (X of totai)

___Nighttiwe load (X% of total)

Balance of Systems Considerations

Is there »a specified amount of energy
storage? 1If so, please list:
___Ampere hourg @ __ volts, or
___Days mutonomy (Sunlese operation)

¥ill a building be available to house

_batteries and electronics? 1f =mo,

give diwensione and attach building
plan 1f availsble.

whet 18 the pettern of loaa demenc!

Loas 18 the geme everyday:_ NO

Load pattern 18 veekiy 88 follove:
THREE DAYS PER MeMTH
RY RS pPeER DAY
Loec 1e BeBBONLB. (BNNDUai Cyci€:

N

Loac repeste Be Ioliliovs:

Wnat type of equipment ig being
povered?

Hovw criticel 18 the loed?

___lLoad 18 extrewely criticai, must
be maintsined et all times.
Loed 18 cratical, but occeeionail,
short-term failure 18 toierable.

___Load 15 not very cratacai. Sye-
tew should support the iocad ___ %
0f the time.

hov will the soiar array be mountec:
Ground: e

Roof :
Fale:

Any special instrumentation requireg:;

Are there any other special consider-
stions for the PFPS?

Any special control systems requiredr
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USA-CERL PHOTOVOLTAIC POWEK SYSTEM
CANDIDATE APFLICATIOUN SUKRYEY

\

Installetion:

FORT HUACHUCA

S.ERRA VisTA, MM

Date: 8‘ A;Zé 7 _

ke1.¢#:

Type of Applicetion: WATEL TOWER WARMING LIGHTS Number o1 Sitee: [

POC: MR, ToM COCHKRRAK

©OR ~ 538 -1/ S

Fhone:

Orgenization/Brench:

Person Completing Report:

c.rm:—;F, (ONTRACT MANASEUEAT DIV
L1854 FRANVTZIS

Site Dats

3/1°3S”

watitude:

¥hat are the dimensions of the land

evailable for the solsr array?

(Attech Bite plan if availsble.)
AT SuRE of DiMENSoS

What is the site accessibility?

V Excellent (Peved roac to the site)

___ Good (Dart roed, not consistently
eble to handle trucke:

___Feir (Mey requare 4 vhee. arave
transportation;

___Poor (Helaicopter or animel trens-
portation requared)

What is the daily average insolation
for the vorst-case sonth?

Nonth: DEC Insol. (k¥hrist/idey): 100
BTv/ATZ

What are the temperature chasracter-
istice of the site, by wmonth?

. Aversge hi:___%2° KMonth:_ JUNE

¥het &re the so0i1i conditione:
cley, etc.)

Whet 15 the maximuw Bnov accumuisd-
tion? 5 TwCkES

Are there any special envirconmenta.

congitione:

__ Ocear. envaronment (Salt wvater
Sprey/1@amergion;

__ Coeetes envaronment (S5alt water
gpray onuiy)

Y Desert envaronment (ALTDOTrne B88no
ana dart)

___Jungle envaironment (High tempera-
ture ano condenging humigity’

ls special protection requireo
sgainet:
Perching or nesting birds

Average lo:_ £2&° Month:__ “JAMN

20 year hi:__’__ 20 yeer lo:__’

Is the site in an area of high
seismic activity?
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____Rodents/Small animals
___Large animaie
___Fungus

___Insects

__ Thneft

___Vandaiisw

V Mien wips

v AT ()~




Lkoad Characteristice

Nominal voltage required:_ )30 éj)DC

What 18 the pettern of loaa demena:

CURRENTLY, PosSIBLE TO USE DC 35724083 16 the eeme everyday:

1f AC, whet frequency is required?
Hertz «/- X

What range of voltege 1fe tolererle:
Hi:__12$S volte

Lo: __ /@S~ voits

What is the pesk load demand?
Awperes

SO Vette

Volt-Ampe reactive

¥het is the duration of the peak
dewand?

___Instanteneous

___Seconds

_Hinutes

{2 Hours

If the pesk demand iz a wmotor staert-
ing loead, what horsepover is the
sotor? ne

What is the total load demand?
3600 Watt hours per day, or
___Ampere-hours per dsy
___Continuouse (24 hours per day)
amperes, or vatts
__Dbaytime load (X of totsi)
/00 Nighttime load (X of total)

Balance of System Consideratione

Is there a specified amount of energy
storage? If so, pleagse list:
§§1Alpere hours € ___ volte, or
___Dayse asutanomy (Sunless aperation)

Will » building be availsbhle to house
batteries and electronics? If so,
give dimensions and attech building
plan if available. ___ [NONE

TWECVE HRS/ DAY
7 .
Load pettern 18 veekiy a8 follove:

Loac 1E sesB8ONnB. t8NhUaI Cycie€::

L.oac repeate Be 1oii0VE:

What type of equipwment 18 being
povered?_WARNING LIGHTS

Hov criticel ie the loed?

___Load 18 extremely criticai, wmust
,be maintained st all times.

_V Load 18 cratical, but occasionei,
short-terms failure 18 toierable.

_ _Load 18 not very craticai. Sye-
tew® shouid support the i1oea __ 2
of the tawe.

hov wiil the soiar srray be mountea:
Ground:
Roof:
Fale:
RECcMMEND oN ToP OF TANK

Any special instrumentation requirea:

Are there any other special consider-
ations for the PPS?

Any special control systems required?
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USA-CERL PHOTOVOLTAIC POWEK SYSTEM
CARDIDATE APPLICATION SURVEY

v

Installstion: YUMA PROV I MG GROOND

Date: 8//9/5/?“

A2

kei.9#:

YA,

Type of applicetion: S/ /NG RANGE GIN fbs/7770 5 umper o3 Sitee o2 (S’ )
VUKETS/Dr Pat EASTON

POC: MR. PAu-

Organization/Branch:

Dr Fat EASTON Fnone: (o002 — Fé— Qi&_lcﬁ. (4% 0'd

METEOROLOGICAL SERVICES

0606

Person Completing Report:

/3 FrRATZIS

Site Dats

Latitude:

AR

Yhat are the diwmensions of the land

svailable for the solar srray?

(Attach site plan if svailable.)
N Size LimiIrs

What is the site sccessibilaty?

—.Excellent (Paved roao to the site;

- Good (Dirt road, not conBistently

L// sble to handle trucke:;

Y Feair (Key require 4 vheei drave
transportstion;

Poor (Helicopter or animsesl trane-

portation requared)

Yhat is the daily sverage insolation
for the vorst-case month?

Nonth: DEC Insol. (hdhrsatrdayy: [000./
371{/F}

¥hat are the temperature character-
igtics of the lito, by month?

. Average hi:_[O 77 month:_Ju LY
Average lo:__ ¥~ Month: _JAN
20 yeer hi:__[/¥7 20 year lo: P ¥F

Is the site in an ares of high
seismic activity? A/().fBUT oN

FRINCE OF Frue7

Wnhet ere the soi1i conditione’

C(Sandy , clay, etc.)

Whet 18 the maximum SNOY accusuie-
tion? O ITACHES

Are there any speciail envaronmentau

CONG1ti1ONE”

___GOcear. envaronment (58it vater
8pray/1mRergion

__Coeetai environwent (Sait water
pray oniy!
Desert environment (Airporne seno
snad dart)

—_Jungle envaronsent (High tempera-
ture sno condensing humiaity)

Is special protection requirea
against:
Percntng or nesting birds
Smail sanimais
—_Large animals
. Fungue
Insects

Thesft

E;Vlhdllill
L1 Triil

L HEH DS
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Load Characteristice
Nominal voltage required: lélV/AC(§3>

1f AC, whet frequency is required?
Hertz +/- X

Whet range of voltesge ie tolereble:
Hi: volts
Lo: volts

What is the peak load demand?
Amperes
Vette

—__Volt-Ampe reeactive

Yhat is the duration of the peak
demand?

___Instantaneous

___Seconds

__Ninutes

Loboure (7ZAM -5 PM)

1f the peak demand is a motor start-
ing loed, what horsepover is the
msotor?

Vhat is the total load demand?
4¥0 watt hours per day, or
___Ampere-hours per day
___Continuous (24 hours per day)
seperes, or vatts
/00 paytime load (% of totai}
__Nighttime load (X of total)

ggllncé of Systes Considerations

Is there s specified smount of energy
storage? 1If so, please list:
___Aumpere hours ¢ __ voits, or
éﬁ_poyl autonomy (Sunless operation)

¥Will @ building be available to house
".batteries and electronicat 1I1f so,

give disensions and attech building

plan i1 available.

Whest 1g the pattern of loac demend!

Loas 1& the same everyday:
LoH#KS FEX Seve /}%eés

Load pettern 1s wveexiy 88 foliove:

Loac 18 s~ asorne.l tannuai cycues:

Lo8C repeate 8 fciliOvs:

Wnat type of equipment 18 being
povered?__ (OMPUTER. S¢szen To
DETECT wW,ND> SPEED 4 DiKECTI108)

(Now Barrecy PO ERED)

Hov criticel 1e the losd?

~__Load 1s extremely criticai, asust

b/,be maintained at all times.

V Loed 18 critaical, but occasionai,
short-ters failure 18 tolerable.

__Loed is not very craticai. Sys-
tex should support the liosa __ %

of the time.

Hov wiil the soiar arresy be mounted:
Ground: __

Roof:
Pale:

Any mpecial instrusentation requirea:;

Are there any other specisl consider-
stions for the PPSY

Any special control systems required’
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USA-CERL PHOTOVOLTAIC POWER SYSTEM
CANDIDATE APFLICATIUMN SUKVEY

.

Installetaon:

YumA _ PROVING G EOLIUDS

YUMA Az

bate: 9//%7'

kei.s:

Type of Applacation:

A STHTI0MS “

hMumper o1 Satece: /5

POC: ACK \ ES WHITE Fhone: 602 — - 4y 4
Organization/Brench: ENG/NEER(D V) oS SIS7EN]
Person Completing Report: Lisn  FRANTZIS

te ts

32°F0

Latitude:

¥hat sre the dimensions of the land

available for the solar srrey?

(Attach site plan if svailable.)
var(e

What is the site accessibility?

___Excellent (Paved roac to the site!

&~ Good (Dirt road, not consastently
sable to handle trucke:;

v~ Fair (KMay require 4 whee. drive
transportation;

___Poor (Helicopter or animsl trans-
portation requared)

Yhat is the daily aversge insolation
for the wvorst-case month?

Nonth: DEC Insol. (kihrimtsdey): /000, /
BTU/pr2

Vhat are the temperature character-
isticse of the ligo, by sonth?
Aversge hi:_7 F Month: JTULY
Average lo:___{Hf°F Month:_ JAN
20 year hi:_J/ {5~ 20 year lo: 27~

Is the site in an ares of high
seismic sctivity? AO

63

What

are the sol1i conditione?’
@ cley, etc.)

WVhat 18 the maximum BnNOY GCCUBULID-
tion?

Are there any speciai envaronmenta.

CONC1t10ONE"

__Gcear. environment (5alt water
Gprey/immergion;

__Coseetai envaronmsent (Sailt water
spray oniy)

V/Doaert environeent (Alrporne sano

and dart)

Jungle envaironment (High teapera-

ture ano condensing humigity) !1
ls mpecial protection requirea !¥
against:

___Perching or nesting birds
(R Sesail animals
___Large snimais
_._Fungus
— Insects
__Theft

Vandalis»

KA soortTr A

I




Load Characteristics
Nominal voltage requxred:_ﬂQ‘LAc@

1f AC, what frequency is required:
— Hertz «/- X

Whet range of voltage 1g tolerable:
Hi: volts
Lo: volts

What is the peak load demand?
Awperes
SO Mette RADIOS wilTh YNTS on

Volt-Ampe reactive

¥hat is the duration of the peak
demand?

___Instantaneous

—_ Seconds

—__Ninutes

—_Hours

If the peak demand is s wotor start-
ing load, wvhat horsepover is the
sotor?

Vhat is the total load demand?
J9R2O Matt nours per day, or
—_Ampere-hours per dsy
__Continuous (24 houre per day)
amperes, or vatts
2% Daytime load (X of totai)
JO Nighttime load (X of *otal)

n ten nsiderations

Is there s specified amount of energy
storage? 1f so, please list:

250 Awpere hours ¢ ___volts, or
—_Days autaonomy (Sunless operation!

¥ill 8 building be available to house
". batteries and electronicat If so,
give disensions snd sttach building

plan if eveilsble. _MOT SoRE.
BT UMLIkKeLY

Are there any other apecisl consider-
ations for the PPS?

what 18 the pattern of loasac demana:
Loea 18 the seme everydasy:

Load pattern 1s veekiy as foliove:

7 DAYs FEL WEEK

Loec 16 sesBune.i tannuai cycie.,:

V%

Loac repeste BE foilOVvWS:

What type of equipment 18 being
poveredi__ PoS/7/in) cocrron)
Srs7EMS

How _criticel is the loed?

vV Load 18 extremely criticai, must

L//pe ®aintained ot all times.

U Loed 18 crataical, but occeasional,
short-ters failure 18 toierable.

___Load 18 not very craiticai. Sye-
te® should support the ioes __ X

of the tiwme.

hHov vill the soiar array be sounteq:
Ground:

Roof:

EFR  ON T o

Any special instrumentation required:

Any special control systems required?
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